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PREFACE. 


One  principal  cause  of  the  little  attention  paid 
to  Entomology  in  this  country^  has  doubtless  been 
the  ridicule  so  often  thrown  upon  the  science. 
The  botanist^ .  sheltered  now  by  the  sanction  df 
fashion^  as  formerly  by  the  prescriptive  union  of 
liis  study  with  medicine^  may  dedicate  his  hours 
to  mosses  and  lichens  without  reproach ;  but  iii 
the  minds  of  most  men^  the  learned  as  well  as 

•  •  • 

the  Tulgar,  the  idea  of  the  trifling  nature  of  his 
pursuit  is  so  strongly  associated  with  that  of  the 
diminutive  size  of  its  objects^  that  an  entomo- 
logist is  synonymous  with  every  thing  futile  and 
childish.  Now;  when  so  many  other  roads  to 
fame  and  distinction' are  open^  when  a  man  has 
merely  to  avow  himself  a  botanist,  a  mineralogist^ 
or  alchemist — -a  student  of  classical  literature  or 
of  political  economy — to  ensure  attention  and  re- 
spect^  there  are  evidently  no  great  attractions  io 
lead  him  tp  a  science  which  in  nine  companies 
out  of  ten  v^ith  which  he  may  ussociate  promises 
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to  signalize  him  only  as  an  object  of  pity  or 
contempt  Even  if  be  have  no  other  aim  than 
self-gratification^  yet  ''  the  sternest  stoic  of  us 
all  wishes  at  least  for  some  one  to  enter  into  bis 
views  and  fe6tin^^  tocTcofiafirfii  Kim  in  the  opi- 
nion which  he  entertains  of  himself:  **  bnt  how 
can  he  look  for  sympathy,  in  a  pursuit  unknown 
to  the  worlds  except  as  indicative  of  littleness  of 
mind? 

Eire  the  0^nBiBe4Aarai8<>rtbis%r§bcb 
of  4fae  study  of  nature,  tbM  here  as  vrdl  as  titn4lle 
^continen^  wbere^  Iro^i  4h»«^  Equally  'sl%hti^. 
Entomology  now  divides  the  empire  w4tb  b<Mr 
lister  Botauy^  ibis  obstacle  vHh^M  hdt  bififebeeii 
sufficient  to  deter 'BUEftbers  frota  tbe  stody>.faad 
not  another  more  powerful  impediident  leaisted-^ 
the  want  of  a  papular  *aiid  comprcfbensive  Intro- 
duction to  tbe  science.  While  elementary  books 
on  Botany  have  been  multiplied  amongstus  with* 
out  end  and  in'every  sbape^  Curtis^s  translation  ^f 
the  FundameniaEntomologut,  publishedln  1 77S; ; 
Yeaits's  InslUutiom  of  ^Entomology ^  which  ^'- 
geared  the  year  after ;  aif^  Barbut's  Gener^'lm^'^ 
iorum^  which  <{ame  out  in  178 1  — ^tbe  two  formal: 
jn  ioo  una(tmcttve^  -i^^d  the  latter  in  tob*la^0ieh 
sive  a  form  for  .^oefiU  readers-^aie  th^^only 
works  professedly  db^rcfl^d  to  4his  o\Qfi^  ^^^h 
tbe  Eoglisfa  language  6iin1)M9t 


^DMVMiceil  tlb^iliU  was  the  tkiet  ohM^cl^  ^ 
tlie  ^9fwA  of  Entomology  ifi  BritMa*  ^hp  autibii^ 
jdrf  the  ptu0Bt  woik  hmqIw^  to  do  whfA  w^  i^ 
tiuatr  power  4o  feodOve  it>  fuidld  introduce  4^ 
eotifiliry«»eQ  tp  a  i^ioe  of  |^e«fii|i^  iieW|  4K4Mi4*r 
iess^  and  inexhau8tible>  and  which,  to  judge  fraii| 
ikeit  own  experiei|cer*^oiri(ied  ia  ap  co^tratted 
'field  o^<>ooipaii8oii'*-^they  ^aa  twomfaisudij^fi^ 
(legging  adtantages  and  attcactiong  equdi  to  if^m 
lield  fioirtb  hj  niost  other  hraoches  of  Ihimmi 
iM^ming^ 

'  The  next  44ie&tion  wju^m  what  waj  they^houhl 
iaiteflatpt  to  aceompligh  thig  intention*  If  tfa^  ||f4 
contented  tbenuielceg  with  the  first  suggegti^p  4wt 
jNWsent^d  itself^  and  mer^jr  given,  a  t^ap^titmii 
of  one  of  the  many  Introductions  to  Efitp^plpgy 
«xtanft  in  Latin^  Oeraian»  and  Freiicbj  adding 
ttnty'a  few  ohviopsimprovenients^  their  faifl^  wwi^ 
4iaw  bepm  Terj  easj ;  hut  the  slightest  e^w»Wfi^ 
%wn  showed  that,  in  thus  procieediiig>  they  w<wl^ 
hurie  popped  fyt  ihart  pf  th?  goal  whic^  ihisy 
were -desitoug  of  teaching. — ^In  the  iechnii^al  4^ 
partiQent  4>f  (he  science  they  foqnd  much  eonfu* 
gioO:,  and  .numerous  errors  and  imperfectioinH-^ 
the  .same  name  ^innetimes.applied  to  parts  anato*^ 
micaUy  <)uite  differen^^  ,and  4i^e)rent  mm?  to 
p«rts,4;980Bti9ll^,t^^^  whiUe  others  offt^^t^y 
Uf^spftfrncc  wtj^  wit}iaut  Ai^y  pame  at  4II    Aud 
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witli'  reference  to  the  anatotny  and  physiology  of 
insectisi^  they  could  no  M^here  meet  with  a  full 
and  accurate  generalization  of  the  various  facts 
connected  with  these  subjects^  scattered  here  and 
there  in  the  pages  of  the  authors  who  have  studied 
them..  ' 

They  therefore  resolved  to  begin^  in  some  mea<» 
sure^  £fe  7zOT7t>-—>to  institute  a  rigorous  revision  of 
the  terms  employed^  making  such  additions  and 
improvements  as  might  seem  to  be  called  iTor ; 
and  to  attempt  a  more  complete  and  connected 
account  of  the  existing  discoveries  respecting :the 
anatomical  and  physiological  departments  of  the 
science  than  has  yet  been  given  to  the  world  :--^ 
and  to  these  two  points  their  plan  at  the  outset 
was  limited. 

It  soon,  however,  occurred  to  them,  that  it 
would  be  of  little  use  to  write  a  book  which  no 
one  would  peruse ;  and  that  in  the  present  age  of 
love  for  light  reading,  there  could  *  not  be  much 
hope  of  leading  students  to  the  dry  abstractions 
of  the  science,  unless  they  were  conducted  through 
the  attractive  portal  of  the  economy  and  natural 
history  of  its  objects.  To  this  department,  there- 
fore, they  resolved  to  devote  the'first  and  most  con- 
siderable portion  of  their  intended  work>  bringing 
into  one  point  of  view,  under  distinct  heads,  the 
most  interesting  discoveries  of  Reaumur,  De  Geer^ 
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Bonnet^  iijonet,  the  Hubers^  &c.^  as  well  as  thdr 
own  indiTidiial  observations,  relative  to  thenoxiou9 
and  beneficial  properties  of  insects;  their  affection 
for  their  young;  their  food,  and  modes  of  obtain*^ 
ing  if ;  their  habitations ;  societies  ;  &c.  &c.:  and 
they  were  the  more  induced  to  adopt. this  plan> 
from  the  consideration^  that,  though  many  qf  the 
most  striking  of  these  facts  have  before  been  pre-^ 
sented  to  the  English  reader,  a  great  proportion 
are  unknown  to  him ;  and  that  no  similar  gene« 
ralization  (if  a  slight  attempt  towards  it  in  Smel- 
lie's  Philosophy  of  Natural  History ,  and  a  confes- 
sedly imperfect  one  in  Latreille's  HUtoire  Natu^ 
rette  des  Orusiach  et  des  Insecies  be  excepted)  has 
ever  been  attempted  in  any  language.— Thus  the 
entire  work  would  be  strictly  on  the  plan  of  the 
PhUosophia  Eniomologica  of  Fabricius,  only  giv- 
ing a  much  greater  extent  to  the  (Economta  and 
Ustis,  and  adverting  to  these  in  the  first  place  in^ 
stead  of  in  the  last. 

The  epistolary  form  was  adopted^  not  certainly 
from  any  idea  of  their  style  being  particularly 
suited  to  a  mode  of  writing  so  difficult  to  keep 
from  running  into  incongruities;  but  simply  be- 
cause this  form  admitted  of  digressions  and  allu- 
sions called  for  in  a  popular  work,  but  which 
might  have  seemed  misplaced  in  a  stricter  kind 
of  composition ; — ^b^cause  it  is  better  suited  to 


eottrey  those  practical  directians^  whkb  m  :80iittf 
branches  of  the  porsuit  the  rtudeot  requires  ;*^ 
and  lastly^  because  by  this  fonoi  the  oiyeetioii 
against  speaking  of  the  manners  and  econcMSiy. of 
insects  before  entering  upon  the  definitioii  of 
thenii  and  explaining  the  terms  of  the  scieoce-^^ 
isetrograde  course^  which  they  have  chosen  from 
their  desire  to  present  the  most  alluring  side  of  the 
science  filst — is  in  great  measure^  if  not  wholly^ 
obviated. 

Such  is  the  plan  which  the  authdrs  chalked  out 
for  themselve&'-^a  plan  which  in  the  esteeution 
they  have  found  so  much  more  extensive4b^n  t^y 
calculated  upon^  that>  could  they  have  focdseeii 
the  piles  of  voluxbes  through  which  it  has  entailed 
tipon  them  the  labour  of  wading,  ^oilen  to  glean 
scarcely  more  than  a  single  fact-Hhe  numerous 
anatomicalai^d  technological  investigatiojis  which 
it  has  called  for — and  the  lojqg  correspondence^ 
almost  as  bulky  as  the  entire  work^  unavoidably 
rendered  necessary  by  the  distant  residence  .(^  the 
paftiesf**-ibey  would  have  shrunk  from  an  jinder^^ 
taking,  of  which  the  profit,  if  bj  great  cbanoes 
there  should  be  any,  could  not  be  expected  to 
repay  even  the  cost  of  books  required  in  it,  jmd 
from  which  any  fame  must  necessarily  be-cojifiupj^ 
to  a  very  limited xircle*  J3ut  having ent^edupon 
it,  Uiey  have  iiersevered;  itnd  if  tboy  iuicjpi^  in 
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Iheir  ^rend-aitn,  ^t  of  making  4:oii¥€vt8  amai^sl 
their  4:oBiitrjiDen  to  u^study  equaJI  j  ^aleolated  fioir 
procftotiag  4he  gloxjr  of  GUxl  aad  the  delight  aod 
pMfit'of  -rnxo,  they  vi^ill  not  deem  the  labour  ^f 
the  leisure  hours  of  4ux  year9  ill  bestowed. 

And  here  it  may  he  proper  to  observe^  that  one 
jof  their  -firsthand' favourite  directs  has  been  to  di^ 
feet  the  ^leiitioB  of  their  readers  ''from  natiure 
U^  to  nature's  God."  For^  when  theyrefleeted 
tt^o  the  fatal  use  which  has  too  often  been  made 
df  Natural  History^  and  that  from  the  very  works 
and  wooders  af  ^Clodj  some  philosophists,  by  an 
4M}aaeoBatab)e  .perversion  of  intellect,  have  atr 
tempted  to  derive  arguments  either  against  hi« 
being  and' ^providence,  or  against  the  Religien 
revealed  in  the  Holy  Scriptures,  they  conceived 
they  might  reader  some  service 'to  the  most  im- 
gM>itant  interests  of  mankind^  by  showing  how 
-every  department  of  the  science  they  recommend 
illustrates:the  great  truths  of  Religion,  and  proves 
that  the  doctrines  of  the  Word  of  God,  instead  of 
being  contradicted,  are  triumj^antly  confirmed 
by  bis  Works. 

f'  To-see  all  things  in  God"  Jias  been  accounted 
one  of  the  peculiar  rprivileges  of  a  futurestate ; 
and  in  this  present  life,  ''  to  see  God  inall  things/* 
in  .tbe  mirror  of  the -creation  to  behold  and  adore 
the^reflected  ^ory  of 'the  Creator,  is  no  mean  at- 
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tainment ;  and  it  possesses  this  advantage^  that  thus 
Tre  sanctify  our  pursuits^  and^  instead  of  loving 
the  creatures  for  themselves,  are  led  by  the  surVej 
of  them  and  their  instincts  to  the  love  of  Him 
-who  made  and  endowed  them* 

Of  their  performance  of  the  first  part  of  their 
plan^  in  which  there  is  the  least  room  for  origi* 
nalitj^  it  is  only  necessary  for  the  authors  to  say 
that  they  (arc  done  their  best  to  make  it  as  com- 
prehensive, as  iiiteresting,  and  as^  useful  as  pos* 
sible :  but  it  is  requisite  to^entei*  somewhat  more 
fully  into  what  has  been  attempted  in  the  anato* 
mical,  physiological,  and  technical  parts  of  tha 
work. 

■,  As  far  as  respects  the  general  physiology  and 
inlerior  anatomy  of  insects,  they  have  done  little 
more  than  bring  together  and  combine  the  obser- 
vations of  the  naturalists  who  have  attended  to 
these  branches  of  the  science:  but  the  exteriot 
anatomy  they  have  examined  for  themselves 
through  the  whole  class,  and,  they  trust,  not  with- 
out some  new  light  being  thrown  upon  the  sub- 
ject;  particularly  by  pointing  out  and  giving 
names  to  many  parts  never  before  noticed. 

.  In  the  Terminology y  or  what,  to  avoid  the  bar- 
barism of  a  word  compounded  of  Latin  andGreek, 
they  would  beg  to  call  the  Orismologjj  of  the  sci- 
ence, tliey  have  endeavoured  to  introduce  through- 
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outegreaterd^ee  of  precisian  and  ^foDcinnUy— 
diYiding  it  into  general  and  partial  Orismology ; 
-«^under"the  former  head  defining  such  ieroiB  ^^ 
relate  to  Substance,  Reststance,  Dehsiit/,  Propor^ 
iion.  Figure,  Form,  Superficies,  ( undc^r  which  are 
introduced  Sculpture,  Clothing,  Colour,  &c.)«Mir- 
g^n,  Terminaiion,  Incision,  Hamyitation,  Division, 
Direction  J  Situation^  Connection,  lAnns,  f&c. ;  and 
under  the  latter  those  that  relate  to  4he  body  and 
its  parts  and  members^  considered  iil  its  gr^at  spb- 
diTisioos  of  Head,  Trunk  ftod  Abdomen^  In  short, 
ikty  may  rest  their  claim  of  at  least  aiming  at  con- 
siderable improvement  in  this  department  upon 
the  great  number  of  new  terms, .  and  alterations 
of  old  ones,  which  they  have  introduced^n  ex- 
ternal Anatomy  alone  falling  little  short  of  150. 
If  it  should  be  thought  by  any  one  that  they  have 
jnade  too  many  changes,  they  would  remind  him 
of  the  advice  of  Bergman  to  Morveau/ when  re- 
forming the  nomenclature  of  Chemistry,  the  sound- 
ness of  whi'ch  Dugald  Steward  has  recognised^-^ 

Nefaites  grace  d  aucune  denomination  impropre* 
Ctui  qui  savent  d4j^i  entendrdiit  toifjours  ;  ceu^  qui 
ne  saoent  pas  encore,  entendront  plutSu** 

Throughout  the  Whole  publication^  wherever 
any  fact  of  importance  not  depending  on  their 
own  authority  is  mentioned^  a  reference  to  the 
cource  vrfae&ce  it  has  been  derived  is  generally 
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;  M  that,  if  tiie  work  Aoold  haveno 
Tullie,  it  wUI  pcmess  that  of  savuig  much, trouble 
t0  future  inquirers,  by  serving  as  an  index  to  di- 
rect them  in  th^r  researehesw 

The  authors  are  perfectly  sensible  that,  not:> 
vithstaoding  all  their  care  and  pains,  many  im« 
perfections  will  unaToidaMy  remaiu  iit  their  work. 
There  is^  no  science'to-  which  the^  adage,  <Di^  dkm 
daeei,  it  more  strikingly  appKoable  than-  to  Nattt« 
rat  History*  Now  disc^yeries  are  daily  made,  and 
will  he'  made^  it  is  probable,  to  the  end  of  time : 
so  that  whoever  flatters  himself  that  he  can  pro^ 
dm^a  perfect  work  in  this  department  will  be 
miserably  disappointed.  The  utmost  that  can 
reaflonably  be  expected  from  naturalists  is  to  keep 
pace  with  the  progress^^f  knowl£d^>  and  this  the 
authors  have  used  their  best  diligence  to  aeeem* 
plish^  Every  new  year  since  they  took  the  subv 
ject  in  hand  up  to  the  very  time  when  the  first 
sheets  were  sent  to  the  press,  numerous  cofre^^ 
tiona  and  akerations- have  suggested  themselves ; 
and  tl^us  they  are  persuaded  it  would  be  were  they 
to  double  the  period  of  delay  prescribed  by-  He<- 
race,  But  Poetry  and  Natui'al  History  are  on  a 
diffisfent  footing;  and  thoCigh  an  author  can  plead 
little  excuse  for  ^ving  his  versus  to  the  world 
while  he.  sees  it  pos^hle  ta  palish  (hem  let  higher 
excdUeiice^  the  natural^  if  he  wishes  ta  promote 


the  extension'  of  bis  science^  inust  be  con^tent  to 
tftibimt  bit  performances  to  tbe  public  disfigured 
bj  nnmerotts  impet fections. 

In  tbe  introductof y  letter  several  of  tbe  advanw 
tagear  to  be  derived  from  tbe  st»dj  of  Entomology 
are  pointed  cnH ;  but  tbere  is  one»  i^bicb>  tbougb 
ft  cottM  not  weH  bave  been  insisted  upon  in  th«| 
pbice^  is  too  important  to  be  pastfM.over  M^itfaout 
Adtiee-^^ifB  valtie  in  tbe  eduoation  of  youth. 

Alt  modern  writers  on  this  momentous  subject 
linite  in  recommending  in  this  view^  Natiiral  His^ 
tory;  and  if  ^ the  quality  of  accurate  discrimi- 
nation-t^tbe  ready  perception  of  resemblances 
amongst  ^Rversities^  and  still  more  the  quick  and 
aceyrate  perception  of  diversity  in  the  midst  of 
f^semblances—rconstitutes  one  of  the  most  imm 
porlailt  ojperations  of  the  understanding;  if  it  be 
indeed  tbe  foundation  of  clear  ideas^  and  the 
acqwsi^n  of  whatever  can  be  truly  called  know* 
}«%e  Spends  most  materidty  on  the  possession 
of  it: — ^if ''the  best  logic  be  that  which  teaches 
us  to  suspend  our  judgements;*'  and  ^'  the  art  of 
seeing/ so  usrful,  so  universal^  and  yet  90  uncom* 
mo-n^  be  one  of  tbe  most  valuable  a  man  canpos«> 
sess,"— 4here  can  be  no  doubt  of  the  judiciousness 
of  iftieir  advice.  Now  pf  all  the  branches  of  Na- 
tural Histoty^  Entomology  is  unqimtionably  tbe 
besl^ned  for  tbuii  disciplining  tiie  mind  pf  youth  i 


%tl  PREFACE^ 

nnd  simply  from  this  circumstance^  tbatits  objects 
have  life^  are  gifted  with  surprising  instincts  ad* 
mirably  calculated  to  attract  youthful  attention^ 
and  are  to  bd  met  with  every  where*  It  is  tiot 
meant  to  undervalue  the  go.od  efl^cts  of  |he  study 
of  Botany/  Or-  Mineralogy  :  but  it  is  self-evident 
that  nothing  inanimate  can  excite  such  interest  in 
the  mind  of  a  young  person  $is  beings- endowed 
with  vitality;  e:(ercising  their  powers  and  facul- 
ties in  so  singular  a  way;  which>  as  Reaumur 
observes^  are  not  Only  alive  themselves^  but  confer 
animation  upon  the  le^ves^  fruits^  and  flowers 
that  they  inhabit;  which  every  walk  offers  to 
view ;  ^  iand  on  which  new  observations  may  be 
made  without  endi. 

.  ^  Besides  -thei^e.  advantages^  no  study  affords  a 
fairer  opportunity  of  leading  the  young  mind  by 
•^.natural  and  jpleasing  path  to  the  great  truths  of 
Religi6n>  and  of  impressing  it  with  the  most 
lively  ideas^  of  the  po wer^  wisdom^  and  goodnesd 
of  the  Creator. .  _  ► 

Not  that  it  is  recommended  tomake  childfen 
collectors  of  iiasects^  nor  that  young  people/  to 
the  neglect  of  more  important  duties  and  pursuits> 
should  generally,  become  professed  Entomplo* 
gists;  but,  if  the  former  be ' familiarized  with 
their  names/ manners,  and  economy^  and;  the  lat- 
ter initiated  into  their} classification^  it/W ill  be  att 
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c^fedlent  method  of  strengthening  their  habits  of  ^ 
ob&erTafion>  attenti6h/  and  memory^  equal  per- 
haps/in  this  respect,  to  any  othei*  oiental  exercise  t  ^ 
and  theD>  like  Major  Gyllenhal,  who  studied  £d- 
toQlology  under  Tbunberg  about  1770,  and  after 
ail  interval  of  twenty  years  devoted  to  the  service 
of  his  country>  resumed  his  favourite  pursuit  vrtlh 
all  the.itrdour  of  youth,  and  is  at  this  tinte  giving 
to  the  world  a  description  of  the  idsects  of  Swedea 
invaluable  for  its  accuracy  and  completeness — 
jthey  wbuM  be  provided  in  their  old  age  with  an- 
object  capable  not  merely  of  keeping  off  that 
fiedium  vitie  so  often  insepafable  from  the  felin*. 
quishment  of  active  life,  but  of  supplying  an  un- 
failing fund  of  innocent  amusement,  an  incentive 
to  exercise^  and  consequently  no  mean  degree  of 
health  and^njoyment. 

Some,  wh^>  with  an  ingenious  author*,  regard 
aiB  supierfludus  all  pains  to  show  the  utility  of  Na*- 
tural  History  in  reference  to  the  common  put- 
poses  of  life,  asking  '^  if  it  be  not  enough  to  open 
a;  sdurce  of  copious  and  cheap  aitiusement,  which 
tends  to  harmonize  the  mind>  and  elevate  it  to 
worthy  conceptions  of  nature  and  its  Author? 
if  a  greater  blessing  to  a  man  can  be  offered  than 

happiness  at  an  easy  rate  unalloyed  by  any  dc 

■  >  •  ■  /  • 

*  Dr.  Aikin.  ► 
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'bftsihg  niixhife  i  " — may  think  tbe  earoestttekS'dts^ 
played  on  this  head^  and  the  length  which  has 
been  gone  in  refuting  objections^  needless.  But 
*fintomology  is  so  peculiarly  circumstanced^  ^  that 
tirithout  removing  these  obstacles,  there  could  be 
Ho  hope  of  winning  votaries  to  the  purSuit*  Pliny 
^It  the  necessity  of  foUov^ing  this  course  in  the 
Iftdtset  of  his  book,  which  treats  on  insects,  and  a 
lrimiIal*one  has  been  originally  called  for  in  intro^ 
ducing  the  study  even  to  those  countries  where 
the  science  is  now  most  honoured.  In  Fratice, 
Reaumur,  in  each  of  the  successive  volumes  of  his 
immortal  work,  found  it  essential  to  seize  every 
opportunity  of  showing  that  the  study  of  insects 
is  not  a  frivolous  amusement,  nor  devoid  of  iitt«i 
lity,  as  his  countrymen  conceived  it;  and  in  Geii 
many  Sulzer  had  to  traverse  the  same  road,  telling 
iiSy  in  proof  of  the  necessity  of  this  procedure, 
that  on  showing  his  works  on  insects  with  their 
plates  to  two  very  sensible  men,  one  commended 
him  for  employing  his  leisure  hours  in  preparing 
prints  that  would  amuse  children  and  keep  them 
'out  of  mischief,  and  the  other  admitted  that  they 
might  furnish  very  pretty  patterns  for  ladies^ 
aprons!  And  though  in  this  country  things  are 
not  now  quite  so  bad  as  they  were  when  Lady 
Glanville's  will  was  attempted  to  be  set  aside  on 
tbe  ground  of  lunacy,  evimced  by  no  other  act 
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than  ber  fondness  for  collecting  insects^  and  Ray 
had  to  appear  at  Exeter  on  the  trial  as  a  witnesi 
of  I)er  canity  *^  yet  nothing  less  tban  lioe  upon 
line  can  be  expected  to  eradicate  the  deep*rooted 
prejudices  which  prevail  on  thia  subject.  '^  Old 
impiiessioos/'  as  Reaumur  has  w^U  observed,  ''dm 
with  diSculty  effaced.  They  are  weakened^  Aejr 
tp^ear  unjust  even  to  those  who  feel  them^  at  the 
moment  they  are  attacked  by  ai^gumeqts  wfaieh 
are  unanswerable ;  but  the  next  instant  tlid  proofii 
ar0  forgQtteu^  and  the  perverse  aMOcialion  resumes 
its  empire/* 

The  authors  do  Aot  kiww  that  any  curiosity 
will  be  excited  to  ascertain  what  share  has  |)eeil 
contributed  to  the  work  by  each  of  them ;  but  if 
there  should^  it  is  a  curiosity  they  must  be  ex- 
cusj^d  from  gratifyingt  Uni^d  in  the.bouds  of  A 
friendship^  which^  though  they  have  to  thank 
Entomology  for  giving  birth  to  it,  is  founded 
upou  a  more  solid  basis  than  mere  community  >9f 
scientific  pursuits,  they  wish  that^  whether  blame 
or  praise  is  the  fate  of  their '  labours^  it  may  be 
jointly  awarded.  AH  that  they  think  necessary  to 
^tate  is,  that  the  composition  of  each  of  ^  dift 
ferent  departments  of  the   work  has  been,    as 
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nearly  as  possible^  divided  between  tbeui  ;*«-4b'al 
though  the  lett^r^  Qr  series  of  letters^  on  anj  pac« 
ticular  subject,  has  been  usually  undertaken 'by 
one^  some  of  the  facts  and  illustrations  have  ge» 
nerally  been  supplied  by  the  other,  and  there  are 
a  few  to  which  they  have  jointly  contributed  ;— 
and  that,  throughout,  the  facts  for  which  no 
other  authority  is  quoted,  are  to  be  considered  as 
iiesting  upon  that  of  one  or  other  of  the  authors, 
but  not  always  of  him  who^  from  local  allusioiw, 
may  beconceived  the  writer  of  the  letter  in  whibh 
they  are  introduced^  as  Uie  matter  furnished  by 
each  to  the  letters  of  the  other. must  neccfssarily 
be  given  in. the  person  of  the  supposed  writer^    ' 

• 

•.  In  acknowledging  their  obligations  to  their 
friends,  the  first  place  is  due  to  Simow  Wil&in, 
Es%.  of  Costessey  near  Norwich,  to  whose  libe- 
rality they  are  indebted  for  the  numerous  plates 
which  ilhistrate  and  adorn  the  work  ;  the  whole 
of  which  have  been  drawn  and  engraved  by 
his  artist  Mr.  John  Curtis^  whose  intimate  ac- 
quaintance with  the  subject  has  enabled  him  to 
,  give  to.  the  figures  an  accuracy  which  they  could 
not,  have  received  from  one  less  conversant  with 
the  science.  Nor  is  the  reader  less  under  obliga- 
tion to  Mn  Wilkin's  liberality  than  th^  fiilfthors^ 


who,  if  the  drawings  &c.  had  been  to  be  paid 
for,  must  necessarily  have  contented  themselves 
with  giving  a  much  smaller  number. 

To  Alexander  Mac Leay^  Esq.  they  are  uh^ 
der  particular  obligations^  both  for  the  warm^in- 
terest  he  has  all  along  taken  in  the  work,  thb  ju- 
dieibus  advice  he  has  on  many  occasions  given^ 
the  free  access  in  which  he  has  indulged  the 
authors  to  his  unrivalled  cabinet  and  welUstored 
library,  and  the  numerous  other  attentions  and 
accommodations  hy  which  he  has  materially  as- 
aisted'tbem  in  its  progress. 

To 'the  other  friends  who  have  kindly  aided 
them  in  this  undertakings  in  any  way^  they  beg 
here  to  offer  their  best  thanks. 

It  now  only  remains^  that  they  should  assign 
their  reasons  for  sending  the  work,  into  the  worlds 
contrary  to  their  original  intentions^  in  an  imper* 
feet  state/  by  the  publication  of  the  first  volume 
only.  One  inducement  to  this  course  has  been  the 
occurrence  of  unexpected  interruptions^  which^ 
though  the  bulk  of  the  work  has  been  long  writ^ 
teu^  have  hithertp  precluded  the  complc^tion  of  the 
entire  plan  ;  but  their  principal  reason  has  been 
the  wish  to  render  the  physiological  and  anatomic 
cal  departments  more  perfect  by  the  consultation 
of  varidus  continental  works  published  witiiin  Ae 
J^st  six  or  eight  years^  now  for  the  first  time  ac^ 


cessible ;  aiM^  to  dscertain^  by  t)ie  public  rec^pr 
tion  of  thif  first  part^  whether  it  will  be  expedient 
to  give  the  remaindef  tbat  extension  which  was  at 
one  time  cpnte;nplated,  or  to  contract  itwilbin 
narrower  limits.  A  history  of  Entomology^  and  ^ 
complete  list  of  entomological  wotksj  (for  which 
last  Mr.  Dryander's  admirable  catalogue  of  Sir 
Joseph  Banks's  library  affords  the  fullest  mate* 
fials,)  entered  into  the  original  plan^  and  the 
rough  draught  of  both  is  completed ;  but  whether 
these  (^hich  are  not  essential  to  a  work  of  this 
nature)  will  be  published^  must  depend  upon  the 
judgement  of  the  public  as  to  the  value  of  that 
portion  now  submitted  to  them« 

The  contents  of  the  remaining  volumes  will  be 
pearly  as  follows.  Societies  sf  Insects,  including 
the  History  of  Ants^  Wasps^  Bees,  &c»  Motions 
of  injects.  Noises  of  insects.  Means  of  defence 
from  their  enemies.  Luminous  inseots,  Hyber^ 
nation  of  insects.  Instinct  of  insects.  Definition 
of  the  term /n^c^  States  of  insects— Egg;  Larva; 
Pupa ;  Imago.  Their  general  exterior  Anatomy 
^^Head;  Trunk;  Abdomen.  Their mtmor  Ana*- 
tomy  and  Physiology — Sensation  ;  RespiratijQn  ; 
Circulation  ;  Digestion ;  Secretion  ;  Generation, 
Diseases^  &c.  Senses  of  insects,  Orismokigy  and 
Definitions  of  terms.  Characters  of  <  insects-'*^ 
Clft3s^  Ofder^  Family,  Cr^nus^  $^ecies> ; Variety, 
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Investigatioii  of  insects.  Seasons  in  \vhich  they 
appear.  Instnioienta  and  mode  of  taking  and 
preserving  them^ — with  other  particulars  which  it 
U  not  necessary  here  to  enumerate. 


Thb  List  of  Authors  quoted  in  this  work  will 
he  found  in  the  last  volume.  It  was  intended  to 
have  given  with  this  all  the  plates  illustrative  of 
the  orders^  bjut  Only  three  could  be  finished  in 
time:  the  remainder  will  appear  in  the  secohd 
yolume,  and  those  which  relate  to  the  anatomy 
and  definitions  in  the  third  and  fourth. 
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Pi|5e  104^  note  'tine  tilt,  after  "  had"  insert  **  thcm.^* 
Pgcge  94U  Uae  27,  insert  as  a  n6t«  to ''  Come^en.'' "  We  learn  frbm  Uma* 
boldt  (Travels^  iii.  p.  253,  note*.  Miss  Williams's  translation),  Chat 
Aie  insects  called' by  this  name  in  8*  America  are  White  Atits>'* 
Pkce  42i,^note  « line  1,  for  405  read  407* 
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LBtTEtt  I. 

Dear  Sie,         ™*'^ 

J  c  AiTKdT  wonder  thftt  itn  active  mind  Vke  j^vars  stieuld 
etperl^Boe  b6  small  d«^ee  of  tedium  in  a  situation  aa 
far  removed,  as  you  represent  your  new  residence  to 
be,  trem  ^'  tke  busy  kum  of  men."  Nothing  certainly 
Cian  comj^Bsate  for  tbe  want  of  agreeable  sodety ;  but 
^ce^our  ease  in  this  respect  admits  of  no  remedy  bu)t 
fpattem»9  '  *^™  V^^  y^^  ^^  desirous  of  turning  your 
attention  to  soBlie  pursuit  whidb  may  amuse  you  in  the 
intervals  t)f  severer  study,  and  in  part  supply  tbe  void 
•ef  wineh  y^o«  complain.  I  am  not  a  little  flattered  that 
you  wisb  to  be  infiNrmed  which  class  in  the  three  king* 
4(0018  of  Mdure  is,  in  my  pinion,  most  likely  to  answer 
TOUT  purpose ;  ^  the  same  time  intimating  that  you 
Joel  incUiKd  to  give  the  j^reference  4o  Entomology^ 
firovided  some  objections  can  be  satis&ctprily  obvi* 
ittfaed,  which  ydu  have  been  Accustomed  to  regard  as  • 
vf^ped  witii.a  coniiMbriihle  imflMMCe  of  reasott  a^aiast; 
ilhi»  ludiiyatiott  laf  jbbrt  sciefice^ 

TPt.  I.  B 
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Mankind  in  general,  not  excepting  evei\  philoeo- 
phers,  are  prone  to  magnify,  often  beyond  its  just  me- 
rit, the  science  or  pursuit  to  wh)ch  they  have  addicted 
themselves,  and  to  depreciate  any  that  seems  to  stand 
in  competition  with  their  favourite :  like  the  redoubted 
champions  of  romance,  each  thinks  himself  bound  to 
take  the  field  against  eveiy  one  that  will  not  subscribe 
to  the  peerless  beauty  and  accomplishments  of  his  own 
Dulcinea.  In  such  conflict  for  pre^eminepce  I  know 
no  science  that,  in  this  country,  has  come  off  worse  than 
Entomology :  her  champions  hitherto  have  been  so 
few,  and  their  efforts  so  unavailing,  that  all  her  rival 
sisters  have  been  exalted  above  her ;  and  I  believe 
there  is  scarcely  any  branch  of  Natural  History  that  has 
had  fewer  British  admirers.  While  Botany  boasts  of 
myriads,  she,  though  not  her  inferior  either  in  beauty, 
symmetry,  6r  grace,  has  received  the  homage  of  a  very 
slender  train  indeed.  Since  therefore  the  merits  of 
Entomology  have  been  so  little  acknowledged,  you  will 
not  deem  it  invidious  if  I  advocate  the  cause  of  this  di- 
stressed damsel,  and  endeavour  to  effect  her  restoratioi^ 
to  her  just  rights,  privileges,  and  rank.  ^ 

Things  that  are  universally  obvious  and  easy  of  exa- 
mination, as  they  are  the  first  that  fall  utider  our  nov 
tice,  so  are  they  also  most  commonly  those  which  ive 
'first  feel  an  inclination  to  study ;  while,  on  the  con* 
trary,  things  that  must  be  sought  for  in  order  to  be 
seen,  and  which  when  sought  for  avoid  the  approach 
apd  inquiring  eyd  of  man,  are  often  the  last  to  which  he 
directs  his  attention.  The  vegetable  kingdom  stands 
in  the  former  pr^cament.  Flora  with  a  liberal  hand 
has  scattered  around  u^  her  charming  produotions  $ 
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'A^y  every  wltere  meet  and  allure  us^  encbantipg.it^by, 
their  beauty,  rfsgaling  us  by  their  fragrance,  andiiir 
teresting  us  as  finuch  by  their  subservience  to  our  luxu-* 
ri^  aqd  comfort^  as  to  the  necessary  support  and  welK 
being  of  our  lifev  Beasts,  birds^^  and  fishes  also,  in 
some  one  or  other  of  these  respects,  attract  our  notice; 
but  insects,  unfortunate  insects,  are  so  far  from  attra^« 
ing  u»,  that  We  are  accudtowed  to  abhor  them  from  our 
childhoods  The  first  knowledge  that  we  get  of  them>  is 
as  tormentors;  they  are  usually  pointed  out  to  us  by 
those  about  us  as  ugly,  filthy,  and  noxious  creatures ; 
.and  the  whcde  insect. world,  butterflies  perhaps  and 
some  few  others  excepted,  are  devoted  by  one  universal 
ban  to  proscription  and  execration,  as  fit  only  to  be 
trodden  under  our  feet  and  crushed  T  so  that  often,  be- 
lore  we  can  persuade  ourselves  to  study  them,  we  have 
to  remove  from  our  minds  prejudices  deeply  rooted  and 
of  long  stanclingk 

Another  principal  reason  which  has  contributed  to 
Jieep  Entomology  in  the  back  ground  arises  from  the 
dimiiiutive  size  of  the  objects  of  which  it  treats.  Being 
.amongst  the  most  minute  of  nature's  productions^  they 
do  not. so  readily  qatch  the  eye  of  the  observer;  an4 
.when  they  do,  mankind  in  general  are  so  apt  to  estimate 
.the  worth  and  importance  of  things  by  their  bulk^  that 
because  we  usually  measure  them  by  the  duodecimals 
of  jan  inch  instead  of  by  the  foot  or  by  the  yard,  insects 
are  deemed  too  insignificant  parts  of  the  creation,  and 
.of  too  little  consequence  to  its  general  welfare,  to  ren- 
der them  worthy  of  any  serious  attention  or  study> 
.What  small  foundation  there  is  for  such  prejudices  and 
misconception,  I  shall  cnd^vpur  to  show  in  the  course 


of  our  Ibtore  eiMrredpoiideni^ ;  ftty  obj^t  fioW,  Is  tfad 
ehampioR  aod  advocate  of  Eatomolo^>  is  to  point  out 
to  you  ker  eoia^parative  advantafes^  and  to  i^move  Ili# 
ireil  which  has  hitherto  toticealod  those  attratttiotf  s^  mA 
that  grate  and  beauty,  which  entitle  her  to  eqUsii  ad^ 
Qiiration  iat  least  with  her  siKter  branches  of  NateMi 
History. 

In  estimating  the  comparative  value  of  the  study  of 
toy  department  in  this  branch  of  science^  we  oisrght  t# 
eon^ast  it  withothers^  as  to  the  rank  itd  objects  hold  ilk 
the  scale  ofbeing ;  the  amusement  and  instruction  which 
th^  sitidentmay  derive  from  it;  and  its  utility  to  so^ci* 
ety  at  large.  With  respect  to  public  utility,  the  irtudy 
bf  each  of  the  Aree  kingdoms  may  perhaps  be  s^*^ 
to  stand  upon  nearly  an  equal  footing;  I  shall  noit'^ 
therefore,  enter  upon  that  subject  till  I  come  to  con** 
^ider  the  question  Cui bono?  andto  point  out^e  usi^ 
of  Entomology,  but  confine  myself  now  to  the  twofifsH 
^  these  circumstances. 

As  ixi  iluik,  I  must  claim  for  the  ^titomologist  sOllie 
'degree -bf  precedence  befbre  the  mineralogist  anA'thl^ 
t)otanist.  The  mineral  kingdom,  whose  objects  ore  hei^ 
-th^r  organized  nor  sentient,  stands  certainly  at  the  ft^ 
i»f  the  scale*  Next  above  this  is  the  veg^able,  Whbi^> 
lovely  tribe3,  though  not  endued  with  sensation,  are  w* 
%aniz^d.  In  the  l^ist  and  highest  place  ranks  the  anitiflrl 
^orld,  consisting  of  beings  that  are  both  organized  and 
f  entient*  To  this  scale  of  pff^cedenee  the  great  modetfi 
toaiimi^  of  Natural  History,  notwithstanding  that  Bo- 
tany was  always  his  favourite  pursuit,  has  given  Ms 
«andtibn,  acknowledging  in  the  preface  to  his  RtMa 
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tbon  the  miaeral,  yet  the  aninud  is  more  excelleht  tlian 
tiie  vegetfible.  Now  it  is  an  indisputable  axiom,  I 
oiiould  thiiy(,  tbat  the  more  exalted  the  ohjeet  the  more 
excellent  the  study.  By  this  observation,  however,  I 
would  by  no  means  be  thought  to  depreciate  or  dis- 
#QUiiteBance  the  study  either  of  plants  or  minerals.  All 
the  works  of  our  Creator  are  great,  and  worthy  of  ouy 
attention  and  investigation,  the  lowest  in  the  scale  as 
well  as  the  highest,  the  most  minute  and  feeble,  (is 
wellns  those  that  exceed  in  magnitude  and  might.  Nor 
ought  those  whose  inclination  or  genius  lieads  them  to 
one  department,  to  say  to  those  who  prefer  anodier*-r> 
^  we  have  no  need  of  you" — for  each  in  his  place,  by 
diffosing  the  knowledge  of  his  woriis  and  adding  to  the 
stodk  of  previous  discoveries,  contributes  to  promoto 
the  glory  of  the  Great  Architect  of  the  universe  audi 
the  good  c^  his  creatures. 

It  is  not  my  wish  to  claim  for  my  fevourite  science 
9iore  than  of  right  belongs  to  her;  therefore,  when  th$ 
question  is  eoncenfing  rank,  I  must  concede  to  the 
h^her  orders  of  animals,  I  mean  Fishes,  Amphibia, 
Birds,  and  Quadrapeds,  their  due  priority  and  prece* 
denoe.  I  shall  only  observe  here,  that  there  may  exist 
cineunistanoes  which  countervail  rank,  and  tend  to  ren* 
der  the  study  of  a  lower  order  of  beings  more  desirable 
than  that  of  a  higher :  when,  for  instance,  the  objects 
of  thejiigher  study  are  net  to  be  come  at  or  preserved 
Without  great  difficulty  and  expense;  wheA  they  are 
few  in  number;  or^  when  they  are  already  well  ascer* 
lained  and  known ;  circumstances  which  attach  to  the 
study  of  IfaDse  ammals  that  precede  ini^cts,  while  they 
de  jiot  attach  to  the  study,  of  insects  themselv^ 
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With  regard  to  the  amusement  and  in^tmetion  ofih^^ 
student^  much  doubtless  may  be  derived  from  any  o)ie 
of  the  sciences  alluded  to :  but  Entomology  certainly  is 
not  behind  any  ofher  sisters  in  these  respects ;  and  if  you' 
are  fond  of  novelty,  and  anxious  to  make  new  discove- 
ries,^ she  will  open  to  you  a  more  ample  field  for  these* 
than  either  Botany  or  the  higher  branches  of  Zoology. 

A  new  animal  or  plant  is  seldom  to  be  met  with  eveo 
by  those  who  have  leisure  and  opportunity  for  exten- 
sive, researches ;  but  if  you  collect  insects  you  will  find^^' 
liowever  limited  the  manor  upon  which  you  ean  pursue 
your  game,  that  your  efforts  are  often  rewarded  by  the 
CQ^pture  of  some  non-descript  or  rarity  at  present  not 
possessed  by  other  entomologists,  for  I  have  seldom  seen 
a  cabinet  so  meager  as  not  to  possess  some  unique  spe-< 
cimen.  Nay,  though  you  may  have  searched  every  spot 
in  your  neighbourhood  this  year,  turned  over  every 
stone,  shaken  every  bush  or  tree,  and  fished  every  pool, 
you  will  not  have  exhausted  its  insect  productions.  Do 
the  same  another  and  another,  and  new  treasures  will 
stillcontinue  to  enrich  your  cabinet.  If  you  leave  your 
own  vicinity  for  an  entomological  excursion,  your  pro^ 
spects  of  success  are  still  further  increased ;  and  even 
if  confined  in  bad  weather  to  your  inii,  the  windows  of 
your  apartment,  as  I  have  often  experienced,  will  add 
to  your  stock.     If  a  sudden  shower  obliges  you  at  any 
time  to  seek  shelter  under  a  tree,  your  attention  will 
be  attracted,  and  the  tedium  pf  your  station  relieved, 
where  the  botanist  could  not  hope  to  find  even  a  neW 
lichen  or  inoss,  by  the  appearance  of  several  insects^ 
driven  there  perhaps  by  the  same  cause  as  yourself, 
|hat  you  have  not  observed  before,    Should  you,  as  I 
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trust  you  will,  feel  a  desire  to  attend  to  the  manners 
and  economy  of insects^and  become  ambitious  of  making  • 
discoveries  in  this  part  of  entomological  science,  Ican> 
assure  you,  from  long  experience,  that  you  will  h^e 
find  an  inexhaiistible  fund  of  .novelty. .  For  more  than 
twenty  years  my  attention  has  been  directed  to  them, . 
and  during  most  of  my  summer  walks  my  eyes  have^ 
been  employed  in  pbserving  their  ways ;  yet  I  can  say ; 
with  truth,  that  so  far  from  having  exhausted  the  sub-, 
ject,  within  the  last  six  months  I  have  witnessed  more 
interesting  &cts  respecting  their  history  than  in  many 
preceding  years*   To  follow  only  the  insects  that  fre-, 
quent  your  own  garden,,  from  their  first  to  their  last 
state,  and  to  trace  all  their  proceedings,  would  supply 
an  interesting  amusement  for  the  remainder  of  your 
life,  and  at  its  close  yo|i  would  leave  much  to  be  done . 
by  your  successor;  for  where  we  know  thoroughly  the 
history  of  one  insect,  there  are  hundreds  coneerningi 
which  we  have  ascertained  little  besides  the  bare  fact 
of  their  existence. 

But  numerous  other  sources  of  pleasure  andinforn^-; 
tion  will  open  themselves  to  you,  not  inferior  to  what, 
any  other  science  can  furnish,  when  you  enter  more- 
deeply  into  the,  study.  Insects,  indeed,  appear  to  hav;e 
been  nature's  f^tvourite  productions,  in  which,  to  mani- 
fest her  power  and  skill,  she  has  combined  and  concen* ; 
trated  almost  all  that  is  either  beautiful  and  graceful, 
interesting  and  alluring,  or  curious  and  singular,  in 
every  other  class  and  order  of  her  children.  To  these, 
her  valued  miniatures,  she  has  given  the  most  delicate 
tottch  and  highest  finish  of  her  penciL  Numbers  she  has  ' 
arm^  with  j^littering  mail,  which  reflects  a  lustre  lik@ 
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tihat  of  bufiiished  metals  ^ ;  in  others  slieli^lii  op  the 
^sas^Ung  radiatice  of  polished  gem»^.    Some  die  has- 
decked  with  what  looks  liha  liquid  drefs^  or  plate»of 
goiH  and  silver '^;  or  with  scales  cnr  pile,  which  miisia 
the  eolomr  and  emit-  the  ray  of  the  same  precious  me* 
tfils*^.  Some  exhibit  a  rude  e:Kteitor)  like  stones  in  their 
native  state  ^,  while  others  represent  Aeir  smooth  and 
shining  face  after  they  have  been  submitted  to  the  tool 
of  the  polisher ;  others,  again,  like  so  many  pygmy  At* 
luses  bearing  on  their  backs  a  microcosm,  by  the  rug* 
ged  and  varioua  elevations  and  depressions  of  their  tu« 
lierculated  crust,  present  to  the  eye  of  the  behoUer  no. 
unapt  imitation  of  the  unequal  surfiice  of  tbe  earth,  now 
liorrid  with  mis-shapen  rocks,  ridges,  and  pi«dtptce#«<^ 
now  swelling  into  hills  and  mbuntains,  and  now  sinking 
into  valleys,  glens,  and  caves  ^;  while  not  a  few  are  co- 
vered with  branching  spines,  W^ich  fancy  nmy  form 
into  a  forest  of  trees  ^^ 

What  numbers  vie  with  the  char^ning  ofibpring  of 
Flora  in  various  beauties !  some  in  the  delicacy  and 
varkty  of  their  colours,  colours  not  like  tboseof  flowers 
evanescent  and  fugitive,  but  fixed  and  durable,  survi«« 
ving  their  subject,  and  adorning  it  as  much  aflier  deatl| 
as  they  did  wh^a  it  was  alive;  others,  again,  in  the 
veining.and  texture  of  their  wings;  and  others  in  the 
rich  cottony  down  that  clothes  them.  To  sueh  perfee<p' 
tion,  indeed,  has  naturein  them  oarriedher  mimetic  art, 

«  The  Genera  Eum^pus^  F.  JLMmprkna^  Latr.  MjfttohiUftHiaiiBiL 

b  A  B«D-de8cript  /2j/iicA<(nif«»  F.from  Brazil^ 

e  Hetperia  Cupidoy  F»  ^apilio  Passiflor^f  Lathoniay  L*  &c, 

4  Pepsis  fuadpenniSi  argentaia,  F*  &Ct  ^  The  species  of  the  gentts  Trox^  F. 

/  Many  of  the  Scarad^^  f  Rcftum.  t.  r,  H,/^  7„e«r»I4, 
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ihat  ycm  would  declare,  upon  beholdiag  some  insects, 
thftt  they  had  robbed  the  treea  of  their  leaves  to  fortii 
for  thesiselves  artifi^zial  wings,  so  exsHstly  do  they  re* 
^mble  them  in  their  form,  substance,  and  vascular 
structure;  some  representing  green  leaves,  and  othersi 
those  that  are  dry  and  withered  \  Nay,  sometimes 
this  mimicry  is  so  exquisite,  that  you  would  mistake  the 
whole  insect  for  a  portion  of  the  branching  spray  of  a 
tree^.  No  mean  beauty  in  some  plants  arises  frofn  the 
fluting  and  punctation  of  their  stems  and  leaves,  and 
a  similar  ornament  conspicuously  distinguishes  nume^ 
i*oufi  insects,  which  also  imitate  with  multiform  variety^ 
as  may  particularly  be  seen  in  the  caterpillars  of  inany 
species  of  the  butterfly  tribe  (Papiliomdas)^  the  spines 
iind  prickles  which  are  given  as  a  Noli  me  tangere  ar» 
mour  to  several  vegetable  productions, 
'  In  fishes  the  lucid  scales  of  varied  hue  that  eover 
and  defend  them  are  universally  admired,  and  esteemed 
Iheir  peculiar  ornament ;  but  place  a  butteriy*s  wing 
tmder  a  microscope,  that  avenue  to  unseen  glories  in 
new  worlds,  and  you  will  discover  that  niature  has  ea« 
flowed  the  most  numerous  of  the  insect  tribes*  with  Ihjd 
$uBie  privilege,  multiplying  in  them  the  forms  %  aiMl 
diversifying  the  colouring  of  this  kind  of  ckithing  be^ 
yond  all  parallel.  The  rich  and  velvet  tiAts  irf  the 
|)lumage  of  birds  are  not  superior  to  what  the  ourioun 
observer  may  discover  in  a  variety  of  JLepidoplera  ;  and 
those  many^coloured  eyes  which  deck  so  gloriously  the 
peacodi's  tail  are  imitated  with  success  by  one  of  our 

•  •  ... 

a  Various  specie;?  of  tke  geasm  I^oeiuia  and  MtmItU,  F. 
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■ 

uicrst  common  butterflies  \  Feathers  are  thought  to 
be  peculiar  to  birds ;  but  insects  often  imitate  them 
in  their  antennas^,  wings  %  and  even  sometimes  in  the 
covering  of  their  bodies  ^. — We  admire  with  reason  the 
coats  of  quadrupeds,  whether  their  skins  be  covered 
with  pile,  or  wool,  or  fur,  yet  are  not  perhaps  aware 
that  a  vast  variety  of  insects  are  clothed  with  all  thes6r 
kinds  of  hair,  but  infinitely  finer  and  more  silky  ia  tex- 
ture, more  brilliant  and  delicate  in  colour,  and  more 
variously  ^aded  than  what  any  other  animals  can  pre* 
tend  to. 

In  variegation  insects  certainly  exceed  every  other 
class  of  animated  beings.  Nature,  in  her  sportive  mood^ 
when  painting  them,  sometimes  imitates  the  clouds  of 
heaven ;  at  others,  the  meandring  course  of  the  river* 
of  the  earth,  or  the  undulations  of  their  waters :  many 
are  veined  like  beautiful  marbles;  others  have  the 
semblance  of  a  robe  of  the  finest  net- work  thrown  over 
them ;.  some  she  blazons  with  heraldic  insignia,  giving 
them  to  bear  in  fields  sable^ — az^re — ^vert- — ^gules-r-ar-* 
gent  and  or,  fesses — ^bars — ^bends— crosses — crescents 
- — stars,,  and  even  animals  ^  On  many,  taking  her  rule 
and  compasses,  she  draws  with  precision  mathematical 
figures;  points,  lines,  angles,  triangles^,  squares,  and 
circles.  On  others  she  pourtrays,  with  mystic  hand, 
what  seem  like  hieroglyphic  symbols,  or  inscribes  them 
with  the  charactjers  and  letters  of  various  languages^ 
often  very  correctly  formed^;  and  what  is  more  extra-* 

%  Papilia  J0,  L*  ^  Culex,  L.  Chironomus^  Meig.  ^nd 

©tbcr  TipuUdiS,  c  Pterophorusy  F. 

I    d  Hairs  of  many  of  the  Apidte,   Mon,  Jp,  jingA,  /.  10,  ♦  •d.  I./. !.  *. 
•  P/tmf»  imperialis,  L.  f  TricMw  delta,  F^ 

r  Prionus  tongimanusf  F.  PapiHo  C, nUtwni  L.  Bombyx  ^y  NocUa^fT^ 


INTRODVCTORT  LETTER.  11 

orifitiary,  she  has  registered  in  others  figures  which 
ciHTespond  w4th  several  dates  of  the  Christian  era\  • 

Nor  has  nature  been  lavish  only  in  the  apparel  and 
ornament  of  these  privileged  tribes;  in  other  respects 
she  has  been  ei^ually  unsparing  of  her  favours.     To 
some  she  has  given  fins  like  those  of  fish,  or  a  bs9k 
re^evshhug  that  of  J^ird^^ ;  to  otliers  horns,  nearly  the 
somieaqpax^  of  l^ose  of  various  quadrupeds.     The 
bull%-  the  stag*^,  the  rhinoceros^,  and  even  the  hitherto 
vainly  sought  for  unicorn  ^,  have  in  this  respect  many  re- 
presentatives amongst  insects.  One  is  armed  with  tusks 
not  unlike  thosis  of  the  elephant^;  another  is  bristled 
with  spines,  as  the  porcupine  and  hedge-Ijtog  with 
quills ^^  alhird  is  an  armadillo  in  miniature;  the  dis« 
prc^portioned  hind  le§^  of  the  kangaroo  give  a  most 
grotesque  appearance  to  a  fourth^;  and  the  threaten* 
ing  head  of  the  snake  is  found  in  a  fifth  ^.     It  would, 
however,  be  endless  to  produce  all  the  instances  which 
occur  of  such  imitations ;  and  I  shall  pnly  xemark  that, 
generally  speaking,  these  arms  and  instruments  in 
structure  and  finishing  far  exceed  those  which  they 
resemble. 

But  further,  insects  not  only  mimic,  in  a  manner  in* 
finitely  various,  every  thing  in  nature,  they  may  also 
with  very  tittle  violence  be  regarded  as  symbolical  of 
beings  out  of  and  above  nature.  The  butterfly,  adorned 

a'On  the  underside  of  tbe  primary  wings  near  the  margin  in  PapiliB 
Jglaia^  Lathonia,  Silene,  &c.  b  Empis^  T..  uisilusy  L. 

c  Copri»  Taurus^  F.  d  Lucanus  Cervus,  L. 

«  Or^ctesy  Latr.  f  Geoirupes  Htrcuks,  F. 

,    g  MpUtt0  fpinigera^  Kirby.  h  Hispa,  L. 

^  Cctonia  maeropun,  Mas.  Francfll.  ^  Rapfudia  opHopmy  li. 
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^ith  every  beauty  and  every  g^ee,  borne  by  radiant 
wings  through  the  fields  of  ether,  and  extracting  nee^ 
tar  from  every  flower,  gives  us  some  idea  of  the  bless^ 
ed  inhabitants  of  happier  worlds,  of  angels,  and  of  the 
spirits  of  the  just  arrived  at  tbeir  state  of  perfection. 
Again,  other  insects  seem  emblematical  of  a  differait 
elass  of  unearthly  beings :  when  we  behold  some  tre«> 
mendous  for  the  n^umerous  luums  and  spines  projecting^ 
in  horrid  array  from  their  head  or  shoulders  ;«-^^ther8 
fbr  their  threatening  jaws  of  fearful  length,  and  arn«d[ 
with  cruel  fangs  z  whenwe  survey  the  dismal  hue  aii4 
demoniac  air  that  distinguish  others,  the  dens  of  dark* 
ness  in  which  they  live,  the  iinpurity  of  their  food, 
their  predatory  habits  and  cruelty,  the  neU  whick 
they  spread,  and  the  pits  which  they  sink  to  entrap  the 
tin  wary,  we  can  scarcely  help  regarding  them  as  aptly 
symbolizing  evil  demons,  the  enemies  of  man,  or  of  im« 
pure  spirits  for  their  vices  and  crimes  driven  from  ib» 
regions  of  light  into  darkness  and  piiAishffi«nt^* 

The  sight  indeed  of  a  welUstored  cabinet  odTinseett 
win  bring  before  every  beholder  not  f  onversant  with 
them,  forms  in  endless  variety,  which  before  he  would 
|iot  have  thought  it  possible  could  exist  in  nature,  re- 
liembling  nothing  that  the  oth^r  departments  of  the 
unimal  kingdom  exhibit,' and  exceeding  even  the  wild* 
est  fictions  of  the  most  fertile  imaginations,  Be^iden 
prptotypes  of  beauty  and  symmetry,  there  in  miniature 
lie  will  be  amused  to  survey  (for  the  most  horrible 
creatures  when  deprived  of  the  power  of  injury  become 

a  This  idea  seems,  to  have  been  present  to  the  mind  of  Linne  and  F^- 
bricius,  when  they  ga?e  to  insects  sueh  names  as  BHvM^  B^al^  T*^"* 
";  TilpAfl^i  Nimrod^  Geryqn^  9nd  the  UKo^ 


iftttitMi  of  interest  and  objects  of  curiosity)^  to  lifie  tlie 

imrtk  of  onr  great  poet^ 

/• 

•  .«..« all  prodigious  things 

Abominable^  unutterable^  ^ad  worse 

Than  fables  yet  hate  feign'cf,  or  fear  conceiT^J, 

GorgoaS)  and  Hydras,  and  Chimaeras  dire. 

Sttt  the  piet^ares  of  a  ^ndetit  of  tbe  sdence  to  which 
I  Wla  dediroos  of  intrbducin^  you,  are  Ikr  frofH  bein^ 
eonfified  to  stieh  as  result  from  an  exatniftation  of  the 
exterior  ftwm  and  decorations  of  insects ;  for  cotlld 
tliese^  endless  as  they  seem,  foe  exhansted,  or,  wonder^ 
fill  as  they  are,  lose  their  Interest,  yet  new  sources, 
^ttberant  in  amusemeiil  and  instrnetic^,  may  be  open>» 
ed,  which  will  furnish  an  almost  inffiiiite  fcrtid  for  hh 
cuiMsity  to  draw  upon.  The  striking  peculiarity^and 
variety  of  gfti^ucture  which  they  exhibit  in  their  tnstru* 
mehts  of  ntftritioli,  thotion,  and  oTipdsition,  in  theh- 
Organs  of  sensation,  feneration,  and  t3ie  great  fountani^ 
.of  vitality,  indeed  iJheir  whole  sysfem,  anatomically 
cotnidered,  will  open  a  world  of  Wonders  to  you  Willi 
which  yon  will  not  soon  be  satiated,  ^nd  during  your 
survey  of  which  yOu  will  at  every  step  feel  disposed  to 
t^xelaim  with  the  Iloinan  naturalist-^^^  In  tfa^fsebeinga 
so  Imntrte,  and  as  it  were  such  noni'entities,  vrhdtt  Wiie^ 
iMk  is  displayed^  what  power,  what  trnfatfaomablepet'*^ 
fecdoo*  I  ^*  Bat  even  this  will  not  bring  you  to  tjb» 
cmd^'jnoitr  pleasures :  yoa  must  led:ve  the  dead  tt>  visit 
tfaeHtinjI ;  you  must  behold  insects  w%en  fttll  ie»f  life 
iild  atftivicy,  Engaged  in  dteir  seveml  employments 
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practising  their  various  arts,  pursuing  their  aoMiir^ 
Bnd  preparing  habitations  for  their  progeny :  you  i»u«t 
notice  the  laying  and  kind  of  their  eggs,  their  wonder- 
ful metamorphosed  ;  their  instincts,  trhedier  they  he 
solitary  or  gregarious,  and  the  other  miracles  of  their 
history — all  of  which  will  open  to  you  a  richer  mine  of 
amusement  and  instruction,  I  speak  it  without  hesita-' 
tion^than  any  other  department  of  Natural  History  Caa 
furnish.  A  minute  enumeration  of  these  particukti^ 
would  be  here  misplaced,  and  only  forestall,  what  will 
be  detailed  more  at  large  hereafter ;  but.a  rapid  glance 
at  a  very  few  of  the  most  remarkable  of  them,  may  serve 
as  a  stimulus  to  excite  your  curiosity,  and  induce  ypu 
to  enter  with  greater  eagerness  into  the  wide  field  to 
which  I  shall  conduct  you. 

The  lord  of  the  creation  plumes  himself  upon  his 
,  powers  of  invention,  and  is  proud  to  enumerate  the  vari-^ 
ous  useful  arts  and  machines  to  which  they  have  given 
birth,  not  aware  that ''  He  who  teacheth  mah  know- 
Iedge"has  instructed  these  despised  insects  to  anticipate 
him  in  many  of  them.  The  builders  of  Babel  doubtless 
thought  their  invention  of  turning  earth  into  artificial 
stone,  a  very  happy  discovery*;  yet  a  little  bee^  had 
,  practised  this  art,  using  indeed  a  different  process,  on 
a  small  scale,  and  the  white  ants  on  a  large  one,  ever 
since  the  world  began.  Man  thinks  that  he  stands  iin^ 
,  rivalled  as  an  architect,  and  that  his  buildings  are  with- 
out a  parallel  among  the  works  of  the  inferior  orders 
of  animals^     He  would  be  of  a  difierent  .opinion  did 
he  attend  to  the  history  of  insects :  he  would  find  that 

* 
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iEb^ny  of  them  have  been  architects  from  tiineiinine<' 
hiorial ;  that  they  have  had  their  houses  divided  into 
various  apartments,  and  containing  staircases,  gig^n*' 
tic  archeB,  domes,  colonnades,  and  the  like ;  hay,  that 
even  tunnels  are  excavated  by  them  so  immense,  com^ 
jpared  with  their  own  size,  as  to  be  twelve  times  bi^er 
than  that  projected  by  Mr.  Dodd  to  be  carried  under 
the  Thames  at  Gravesend*.  The  modern  fine  lady, 
who  prides  herself  on  the  lustre  and  beauty  of  the  scar- 
let hangings  which  adorn  the  stately  walls  of  her  draw* 
ing-room,.or  the  carpets  that  cover  its  floor,  fancying 
that  nothing  so  rich  and  splendid  was  ever  seen  before, 
and  pitying  her  vulgar  ancestors,  who  were  doomed  to 
unsightly  white-wash  and  rushes,  is  ignorant,  all  the 
while,  that  before  she  or  .her  ancestors  were  in  exist- 
«iice,  and  even  before  the  boasted  Tyrian  dye  was  dis- 
covered^ a  little  insect  had  known  how  to  hang  the  walls 
of  its  cell  with  tapestry  of  a  scarlet  more  brilliant  than 
«iiy  her  ro^^ms  can  exhibit^,  and  that  others  daily 
weave  silken  carpets,  both  in  tissue  and  texture  infi^ 
-nitely  superior  to  those  she  so  much  admires.  Other 
ai^'have  been  equally  forestalled  by  these  creatures. 
What  vast  importance  is  attached  to  the  invention  of 
paper!  For  near  six  thousand  years  one  of  our  com^ 
Bione0t  insects  has  known  how  to  make  and  apply  it  to 
its  purposes^;  and  even  pasteboard,  superior  in  sub- 
stance and  polish  to  any  we  can  produce,  is  manu&€<- 
tnred  by  another*^.  We  imagide  that  nothing  short  of 
human  intellect  can  be  equal  to  the  construction  of  a 
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diving-bell  or  an  air-pump— yet  a  Iqpider  i&  in  iAk^  dailjf 
habit  of  ufiing  the  one,  and,,what  id  more^  one  exactjjr 
similar  in  principle  to  ourg,  but  more  ingeniously  con-* 
triyed ;  by  means  of  which  she  resides  unWetted  in  the 
bosom  of  the  water,  and  procures  the  necessary  sup^ 
plies  of  air  by  a  much  more  simple  process  than  our 
alternating  buckets^ — and  the  caterpillar  of  a  little 
moth  knows  how  to  imitate  the  other,  produciiig  a  va« 
cnum,  when  necessary  for  its  purposes,  without  atiy 
piston  besides  its  own  body^.  If  we  think  with  woJir 
der  of  the  populous  cities  which  have  employed  the 
united  labours  of  man  for  many  ages  to  lM*ing  them  t^  ' 
their  full  extent,  what  shall  we  say  to  the  white  ant%, 
which  require  only  a  few  monUis  to  build  a  metropolis 
capable,  of  containing  an  infinitely  greater  number  Oif 
inhabitants  than  even  imperial  Nineveh,  Babylon^ 
; JU>me,  or  Pekin,  in  all  their  glory  ?  .    . 

That  insects  should  thus  have  forestalled  us  iaoiic 
inventions,  ottght  to  urge  us  to  pay  a  closer  attentioi^ 
to  them  and  their  ways  than  we  hare  hidterto  doaa^, 
isinco  it  i^  not  at  all  improbable  that  the  result  wouUL 
be  many  mseful  hints  for  the  improvement  of  our  art^ 
and  manufactures,  and  perhaps  for  some  beneficial  dil^ 
t^overies.  The  painter  might  thus  probably  be  fui^ 
nished  with  more  brilliant  pigments,  the  dyer  witli 
jOdore  delicate  tints,  and  the  artisan  with  a  new  aad 
improved  set  of  tools.  In  this  last  respect  inseetsdA* 
serve  particular  notice.  AU  their  operations  are  pco« 
formed  wkfa  admirable  precision  and  dexterity;  aid 
though  they  do  not  usually  vary  the  mode,  yet  that 

•  '  •  •  • 
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mode  is  always  the  best  that  can  be  conceived  for  at-: 
taining  the  end  in  vie^w.  The  instruments  also  witb 
which  they  are  proridied  are  no  less  wcmderful  and  va- 
rious than  the  operations  themselves.  They  have  their 
saws,  and  files,  and  augers,  and  gimlets,  and  knives^- 
and  tancets,  and  scissors,  and  fc^ceps,  with  many.other 
sitiiilar  implements ;  sevei^l  of  which  act  in  inorethan' 
one  capacity,  and  wilh  a  complex  and  alterna1j&  mo- 
tion to  which  we  have  not  yet  attained  in  the  use  of  our< 
tools.  Nor  is  the  fiict  so  esttriaordinary  a»  it  nmy  seem 
at  first,  sinee^  He  who  is  wise  in  heart  and  wonderfiU 
in  working''  is  the  inventor  aitd  ^ricator  of  the  ap-^ 
paratus  of  insects ;  which  may  be  considered  as  a  set 
of  miniature  patterns^  drawn  for  our  use  by  a  Divine 
hand.  I  shall  hereafter  give  you  a  more  detailed  ac-^ 
count  of  some  of  the  most  striking  of  these  instruments  ; 
and  if  you  study  insects  in  this  view,  ymx  will  be  well 
repaid  for  all  the  labour  and  attention  you  bestow'upon 
them.  '  .J 

But  a  more  important  species  of  instruction  than  any 
hitherto  enumerated  may  be  derived  from  entomologi- 
cal'pursuits.  If  we  attend  to  the  history  and  manners 
of  insects,  they  will  furnish^  us  with  many  useful  les- 
sons in  Ethics,  and  from  thean  we  o^y  learn  to  improve 
ourselves  m  various  virtues.    \V>  have  indeed  the  in- 
8{»ired  authority  of  the  wisest  of  mankind  for  studying  • 
them  in  this  view,  siwe  he  himself  wrote  a  treatise  up«m . 
diem,  suid  sends  his  sluggard  to  one  (or  a  lesson  of  wisr  ^ 
dom  \   And  if  we  value  diUgence  and  indefatigable  in^ 
^^Uj,  judgement,  prudence,  and  foresight;. economy 
and  frugality;  if  we  look  upon  modesty  and  diffidence 
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ft0  female  ornaments ;  if  we  reyere  pai'ental  Btkction^rr 
of  all  these,  and  many  more  virtues,  insects  in  their  va** 
irions  instincts  exhibit  several  striking  examples,  as  you 
will  see  in  the  course  of  our  correspondence. 

With  respect  to  religious  instruction  inserts  are  fer 
ftMi  unprofitable;  indeed  in  this  view  Entomology 
fieeitas  to  possess  peculiar  advantages  above  every  othar 
branch  of  Natural  History.  In  the  larger  aniamls^ 
thou^  we  admire  the  consummate  art  and  wisdom 
manifested  in  their  structure,  and  adorethat  Almighty 
power  and  goodness  which  by  a  wonderful  machiner)', 
kept  in  motion  by  the  constant  action  and  re-action  of 
the  great  positive  and  negative  powers  of  Nature,  maia« 
tains  in  full  force  the  circulations  necessary  to  life,'per<« 
ception,  and  enjoyment ;  yet  as  there  seems  no  dispro« 
portion  between  the  objects  and  the  different  operations 
that  are  going  on  in  them,  and  we  see  that  they  affiurd 
sufl|<sient  space  for  the  play  of  their  systems,  we  do  Qot 
experience  the  same  sensations  of  wonder  and  astonish^ 
Aentthat  strike  us  when  we  behold  similar  operations 
carried  on  without  interrupticm  in  animals  scarcely  vi« 
sible  to  the  naked  eye.  That  creatures,  which  in  the 
scale  of  being  aire  next  to  non-entities,  should  be  ela* 
borated  with  so  much  art  and  contrivance,  have  such  a 
number  of  parts  both  internal  and  external,  all^o  highly 
finished  and  each  so  nicely  calculated  to  answerits  end  ^ 
that  they  should  include  in  this  evanescent  form  such  a 
variety  of  organs  of  perception  and  instruments  of  m6«* 
tion,  exceeding  in  nimrber  and  peculiarity  of  structure 
those  of  other  animals;  that  their  nervous  and  respi*" 
ratory  systems  should  be  so  complex,  their  secreiorf 
and  digestive  vessels  so  various  andt»ingular,  their  parts 


of  genearatkm  no  <jearly  developed^ '  aoA .  thfA  Hiem 
miiiiins  of  natlii^  stkmld  he  allowed  witii  Smtiiictfi  kl 
nuui^  casoB  «tt{>erior  to  all  our  bbaftted  povrer^  of  ill* 
teHect-*^nily  these  wonders  and  mtnicles  decllite  i0 
every  one  who  attends  to  the  silbjeet,  ^^  The  hand  th^t 
inade  us  is  divine.'*  Weaiie'th^Work  of  a'Beingisfi* 
iiite  inpoiwer,  in  Wisdom,  and  in  goodnesi. 

Butnor^Ugidusdoctrineismoife  strongly  e^bliA^i 
by  the  history  of  insects  than  that  of  a  superinteiHlin^ 
Providence.  That  of  the  innumerable  specfies  of  thew 
beings,  many  of  them  beyond  conception  fragile  and 
exposed  to  dangers  and  enemies  without  end,  no  link 
$hould  be  lost  from  the  chain,  buC  alt  be  lawrtaii^ed 
in  those  relative  proportions  necessary  for  the  ^^neral 
good  of  the  system ;  that  if  one  species  for  a  whS?  prie^ 
pondierafte,  and  instead  of  preserviiig  see«i  to  de9troy» 
yett^ouhterchecks  should  at  the  same  time  beprevi^l^ 

■■A 

to  reduce  it  within  its  due  limi^;  and  finder,  that  ti^ 
operatibns  of  insects  should  be  so  directed  |t|id  overr 
ruled  as  to  effect  the  purposes  for  which  they  weii 
created  and  never  exceed  their  commission :  nothing 
can  furnish  a  stronger  pr6of  thaA  thisi  that  an  unseen 
hand  holds  the  reins,  now  permitting  one  to  prevail  and 
now  another,  as  shall  best  promote  certain  wise  ends; 
and  saying  to  each,  ^^  Hitherto  shalt  thou  come  and  no 
filrther." 

So  complex  is  this  mundane  system,  and  so  incessant 
the  conflict  between  its  component  parts,  an  observa- 
tion which  holds  good  particularly  with  regard  to  in- 
sects, that  if  instead  of  being  under  such  control  it  were 
left  to  the  agency  of  blind  chance,  the  whole  must  in^ 
evitably  soon  be  deranged  and  go  to  ruin^    Insects,  in 
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trttth,  Xkte  a  book  in  which  whoever  reads  under  proper 
impressions  cannot  avoid  looking  from  the  cause  to  the 
effect,  lind  acknowledging  his  eternal  power  and  god-* 
head  thus  Wonderfdlly  displayed  and  irrefragaUy  de- 
radnstratted  i  and  whoever  beholds  these  works  with  the 
eyes  of  the  body,  must  be  blind  indeed  if  he  cannot,  and 
perverse  indeed  if  he  will  not,  with  the  eye  of  the  soul 
behold  in  all  his  glory  the  Almiglrty  Workman,  and 
feel  disposed,  with  every  power  of  his  nature,  to  praise 
nnd  magnify 

<^  Him  first,  Iliih  last.  Him  midst,  Him  without  end." 

And  now  having  led  you  to  the  vestibule  of  an  august 

temple,  which  in  its  inmost  sanctuary  exhibits  enshrined 

in  glory  the  symbols  of  the  Divine  Presence,  I  should 

invite  you  to  enter  and  give  a  tongue  to  the  Hallelu* 

jahs,  which  every  creature  in  its  place,  by  working  his 

will  with  idi  its  faculties,  pours  forth  to  its  great  Crea* 

tor;  but  I  must  first  endeavour  to  remove,  as  I  trust  I 

shall  efPectuaily,  those  objections  to  the  study  of  these 

interesting  beings  which  I  alluded  to  in  the  outset 

of  this  letter,  and  this  shall  be  the  aim  of  my  next 

address. 

I  am^  &c. 
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OBJECTIONS  ANSWERED. 

Ik  my  last  I  gave  you  a  general  view  of  the  science 
of  Entomology,  and  endeavoured  to  prove  to  you 
that  it  possesses  attractions  and  beauty  sufficient  to 
reward  any  student  who  may  profess  himself  its  vo-*^ 
tary.  I  am  now  to  consider  it  in  a  less  alluring  light, 
as  a  pursuit  attended  by  tio  small  degree  of  obloquy, 
in  consequence  of  certain  objections  thought  to  be' 
urged  with  great  force  against  it.  To  obviate  these, 
and  remove  every  scruple  from  your  mind,  shsdl  be  the 
business  of  the  present  letter. 

Two  principal  objections  are  usually  alleged  with 
great  confidence  against  the  study  and  pursuit  of  in« 
sects.  By  some  they  are  derided  as  trifling  and  un- 
important, and  deemed  an  egregious  waste  of  time 
and  talents;  by  others  they  are  reprobated  as  unfeel- 
ing and  cruel,  and  as  tending  to  harden  the  heart. 

I.  I  shall  begin  with  the  first  of  theBe  objections 
"^that  the  entomologist  is  a  mere  trifler.  As  for  the 
silly  outcry  and  abuse  of  the  ignorant"  vulgar,  who 
are  always  ready  to  laugh  at  what  they  do  not  un- 
derstand, and  because  insects  are  minute  objects  con- 
clude that  the  study  of  them  must  be  a  childish  pur- 
suit^ I  shall  not  waste  words  upon  what  I  so  cor- 
dially despise.    But  since  even  learned  men  and  phi« 
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losophers,  from  a  partial  and  prejudiced  view  <^  the 
subjebt,  having  recourse  to  this  common-plac^  ^ogic^ 
,are  sometimes  disposedto  regard  all.inquiry  into  these 
minutiae  of  nature  as  useless  and  idle,  and  the  mark 
of  a  little  mind;  to  remove  such  prejudice  and  mis» 
conceptions  I  shall  now  dilate  somewhat  upon  the  sub- 
ject of  CWtftono? 

When  we  see  many  wise  and  learned  men  pay  at- 
tention to  any  particular  department  of  science,  w« 
may  naturally  conclude  that  it  is  on  account  of  some 
profit  and  instruction  which  they  foresee  may  be  de- 
rived from  it;  and  therefore  in  defending  Entomology 
I  shall  first  have  recourse  to  the  Argumentum  ad  re* 
recundiam^  and  mention  the  great  names  that  have 
cultivated  or  recommended  it. 

WfS  may  begin  the  list  with  the  first  man  that  ever 
lived  upon  the  earth,  for  we  are  told  that  he  gave  ^ 
same  to  every  living  creature  %  amongst  which  insects 
must  bi^  included;  and  to  give  s^n  appropriate^name  to 
an  object  necessarily  requires  some  knowledge  of  ita 
distinguishing  properties.  Indeed  one  of  the  principal 
pleasures  and  employments  of  the  paradisiacal  state 
was.  probably  the  study  of  the  various  works  of  orea« 
tipn^.  Before  the  fall  the  book  of  nature  was  the  Bible 
of  man,' in  which  he  could  read  the  perfections)  and  at« 
tributes  of  the  invisible  Godhead  %  and  in  it,  as  in  a 
mirror,  behold  an  image  of  the  things  of  the  spiHtual 
vrorld*  Moses  also  appears  to  have  bee|i  conversant 
with  our  little,  animals,  and  to  hate  studied  tb^lli  w2tA^ 
some  attention.  This  he  has  skovtn^  not  only  by  ^ing 
aware  of  the  distinctions  ^hich  separate  the  <?ry///rfee 
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(Gryllus  1j.)  into  diiferent  genera  %  bat  also  by  no* 
ticing  the  differeat  direction  of  the  two  anterior  from 
the  four  {posterior  legs  of  insects ;  for,  as  he  speaks  of 
them  as  going  upon  four  legs^,  it  is  evident  that  he 
eon^ered  the  two  anterior  as  arms.  Solomon,  the 
wisest  of  mankind,  made  Natural  History  a  peculiar 
object  of  study,  and  left  treatises  behind  him  upon  its 
various  branches,  in  which  creeping  things  or  insects 
were  not  overlooked*;  and  a  wiser  than  Solomon  di« 
rects  our  attention  to  natural  productions,  wb^ti  he 
bids  us  consider  the  lilies  of  the  field '^,  teaching  us  ^At 
they  are  more  worthy  of  our  notice  than  the  most  gto* 
ripus  works  of  man:  he  also  not  obscurely^ intimates 
that  insects  are  symbolical  beings,  when  he  speaks  ^f 
scorpions  as  synonymous  with  evil  spirits*;  thus  giving 
into  our  hands  a  clue  for  a  more  profitable  mode  of 
studying  them,  as  furnishing  moral  and  spiritual  in* 
struction. 

If  to  these  scriptural  authorities  we  add  those  of 
tininspired  writers,  ancient  and  modern,  the  names  of 
many  worthies,  celebrated  both  for  wisdom  and  virtue, 
may  be  produced.  Aristotle  among  the  Greeks,  and 
Pliny  the  elder  among  the  Romans,  may  be  denomi- 
nated the  fiithers  of  Natural  History,  as  well  as  the 
greatest  philosophers  of  their  day ;  yet  both  these  made 
insects  a  principal  object  of  their  attention :  and  i^ 
more  recent  time*,  if  we  look  abroad,  what  names 
greater  than  those  of  Redi,  Malpighi,  Yallisnieri, 
Swammerdam,  Leeuwenhoek,  Reaumur,  Linn^,  De 

.     a  Levit.  xi.21,22.    LichtensCein  in  Linn.  Trans,  iy.  &1,59. 
b  Levit.  XI.  20.  cojif.  Bocbart.  Hierozoic  ii.  1.  4.  c.  9.  49T<»S. 
c  1  Kings  it.  S3,         d  Luke  xii.  27.         e  Ibid.  x.  19,^2a  ' 
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Geer, '  Boiinet,  and  the  Hub^s  ?  and  at  liome, 
philosophers  have  done  more  honour  to  their  country 
and  to  human  nature  than  Ray,  Willughby,  Liste^r^ 
and  Derham  ?  Yet  all  these  made  the  study  of  uisects 
ond  of  their  most  &vourite  pursuits ;  and,  as  if  to  prove 
that  this  study  is  not  incompatible  'with  the  highest 
flights  of  genius,  we  can  add  to  the  list  the  name  of  one 
of  .the  most  sublime  of  our  poets,  Gray,  who  was  very 
zealously  devoted  to  Entomology.  As  far  therefore 
as  names  have  weight,  the  above  enumeration  seems 
sufficient  to  shelter  the  votaries  of  this  pleasing  science 
from  the  charge  of  folly. 

,  But  we  do  not  wish  to  rest  our  defence  upon  autho- 
rities alone ;  let  the  voice  of  reason  be  heard,  and  our 
justification  will  be  complete.  The  entomologist,  or, 
to  speak  more  generally,  the  naturalist  (for  on  this 
question  of  Cui  bono  ?  every  student  in  all  departments 
of  Natural  History  is  concerned),  if  the  following  con- 
siderations be  allowed  their  due  weight,  may  claim  a 
much  higher  station  amongst  the  learned  than  has  hi- 
therto been  conceded  to  him. 

There  are  two  principal  avenues  to  knowledge — 
.the  study  of  words  and  the  study  of  things.  Skill  in 
•the  learned  languages  being  often  necessary  to  enable 
us  to  acquire  knowledge  in  the  former  way,  is  usually 
considered  as  knowledge  itself;  so  that  no  one  asks 
.  Cui  bono  ?  when  a  person  devotes  himself  to  the  study 
of  verbal  criticism,  and  employs  hi^  time  in  correcting 
the  errors  that  have  crept  into  the  text  of  an  ancient 
writer.  Indeed  it  must  be  owned,  though  perhaps  too 
much  stress  is  sometimes  laid  upon  it,  that  this  is  very 
useful  to  enable  us  to<ascertain  bis  true  meaning.  But 


mfter  all^  words  are  but  the  aibitrary  signs  of  ideas,  and 
bave  no  value^ind^pendent  of  those  ideas,  further  than 
what  arises  from  cpngr«ity  and  harmony,  the  mind  be- 
ing  dissatisfied  when  an  idea  is  expressed  by  inade- 
c|uate  words,  and  the  ear  offended  when  their  colloca- 
tion is  inharifioniotts.  To  account  the  mere  knowledge 
of  words,  therefore,  as^  wisdom,  is  to  mistake  the  cask 
for  the  wine,  and  the  casket  for  the  gem.  I  say  all  this 
because  knowledge  in  words  is  o^en  extolled  beyond 
it^  just  merits,  and  put  for,  all  wisdom,  while  know-    " 
ledge  of  things,  especially  of  the  productions  of  na- 
ture, is  derided  as  if  it  were  mere  folly.    We  should 
recollect,  that  God  hath  condescended  to  instruct  us  by 
both  these  ways^  and  therefore  neither  of  them  should 
be  depreciated.    He  hath  ^  set  before  us  his  word  and 
his  world.   .The  fonner  is  the  great  avenue  to  tru^h 
and  knowledge  by  the  study  of  words,  and,  as  being  the 
inHnediate  and  authoritative  revelation  of  his  will,  b 
entitled  to  our  principal  attention ;  the  latter  leads  us 
to  the  same  conclusions,  though  less  directly,  by  the 
study  of  things,  which  stands  next  in  rank  to  that  of 
God's  word,  and  before  that  of  any  work  of  man.  And 
whether  we  direct  our  eyes  to  the  planets  rolling  in 
theif  orbits,  and  endeavour  to  trace  the  laws  by  which 
they  are  guided  through  the  vast  of  space,  whether  we 
analyse  those  powers  and  agents  by  which  all  the  ope- 
rations pf  nature  are  performed,  or  whether  we  con- 
sider the  various  productions  of  this  our  globe,  from 
the  mighty  cedar  to  the  microscopic  mucor — from  the 
giant  elephant  to  the  invisible  mite,  still  we  are  study- 
ing the  works  and  wonders  of  our  God.    The  book,  to 
whatever  page  we  turn,  is  written  by  the  finger  of  him 
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who  created  us ;  and  in  it^  provided  our  minds  be  rigbtly 
«U0po9ed,  we  may  read  his  eternal  verities.  And  the 
more  accurate  and  enlarged  our  knowledge  of  htg 
works,  the  better  shall  we  be  able  to  understand  his 
wm'd ;  and  the  more  practised  we  are  in  bis  word,  the 
more  readily  shall  we  discern  his  truth  in  his  works ; 
fbr,  proceeding  from  the  same  great  Author,  they 
must,  when  rightly  interpreted,  mutually  explain  and 
illustrate  eslch  other. 

~  Who  then  shall  dare  maintain,  unless  he  has  the  h^r- 
d^od  to  deny  that  God  created  them,  that  the  study  of 
insects  and'their  ways  is  trifling  or  unprofitable  ?  Were 
they  not  arrayed  in  all  their  beauty,  and  surrounded 
with  all  their  wonders,  and  mode  so  inetruliiental  (as 
J  shall  hereafter  prove  theip  to  be)  to  our  welfiure,  that 
we  might  glorify  and  praise  him  for  them  ?  Why  were 
insects  made  attractive,  if  not,  as  Ray  well  expresses 
it,  that  they  might  ornament  the  universe  and  be  de* 
lightful  objects  of  contemplation  to  man*?  And  is  it 
not  dear,  as  Dr.  Paley  has  observed,  that  the  produc- 
tion of  beauty  was  as  much  in  the  Creator's  mind  in 
painting  a  butterfly  or  in  studding  a  beetle,  as  in  giv- 
ing symmetry  to  the  human  frame,  or  graceful  curves 
to  its  muscular  covering^?  And  shall  we  think  it  be- 
neath us  to  study  what  he  hath  not  thought  it  beneath 

a  "  Quferi  fortasse  k  nonnullis  potest,  Quis  PapUionum  neiis  sit  ?  Re- 
ppondeo.  Ad  ornatum  Universi,  et  ut  hominibus  spectaculo  siDt :  ad  nira 
illustranda  velut  tot  bracteae  inservientes.  Quis  enim  eximiam  eamm  pul- 
thritudtnein  et  varietatem  contemptans  mira  volnptate  noB  afieiaidr  ? 
QnU  tol  colomra  et  sciieniatUQi  def  antias  oatorae  ipsios  iogeajo  «xcogi-L 
tataa  et  artifici  penicillo  depictas  cariosis  oculb  intuens^divinae  arti;^  ves* 
tigia  eis  impressa  noo  agnqscat  et  miretur?"  RnX,  IlhUlns^  109, 
'   b  AV.  Thtoh  213; 
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Mm  to  adorn  and  place  on  Hiis  greal  tJbeatre  #f  cna* 
lioH  ?  Nay,  a]iall  va  exial  Aose  to  Ute  skies  who  brings 
together  at  a  vast  expense  the  most  valuable  fipecimena 
^f  the  arts,  the  paintings  and  statues  of  Italy  and 
Greece,  all  of  which,  however  beautiful,  as  works  of 
man,  fall  short  of  perfection;  and  deride  and  upbraid 
Ihose  who  coUect,  for  the  purpose  of  admiring  their 
beauty,  the  finished  and  perfect  t^hef-d'osuTres  of  a 
Divine  artist  ?  May  we  gaze  with  rapture  unblamed 
f  upon  an  Apollo  of  Belvedere,  or  Venus  de  Medicis,  or 
upon  the^exquisite  paintinga  of  a  Hajdiael  or  a  Titia% 
and  yet  when  we  behold  with  ecstasy  sculptures  thai; 
are  produced  by  the  chisel  of  the  Almighty,  and  the 
iniffiitaU^  tints  hid  on  by  bis  pencil,  because  an  ia«* 
sect  is  the  subject,  be  exposed  to  jeers  and  ridicule? 

But  theve  is  another  reason,  which  in  the  present 
age  renders  the  study  of  Natural  History  an  object  of 
ioiportance  to  every  weU-wisher  to  the  cause  of  Relin 
gion,  who  is  desirous  of  exerting  hisfaculties  in  its  de* 
fence.  For  as  enthusiasm  and  false  religion  have  en* 
deavoured  to  maintain  their  ground  by  a  perversion  of 
tile  text  of  scripture f  so  also  the  patrons  of  infidelity 
and  atheism  have  laboured  hard  to  establish  their  im-< 
piety  by  a  perversion  of  the  text  of  nature.  ^To  refute 
the  first  of  these  adversaries  of  truth  and  sound  reU* 
gion,  it  is  necessary  to  be  well  acquainted  with  the 
Word  of  God ;  to  refute  the  second  requires  an  inti-* 
mate  knowledge  of  his  zcorks;  and  no  department  can 
ftirnish  him  with  more  powerful  arguments  of  every 
kind  than  the  world  of  insect&--^very  one  of  which 
cries  put  in  an  andiblc  yoice^  There  is  a  God«-he  ia 
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Aimightyj  all-wke,  all-good — ^his  watchful  providence 
is  ever,  aad  every  where,  at  work  for  the  preservation 
of  all  things. 

But  since  mankind  in  general  are  too  apt  to  look 
chiefly  at  this  world,  and  to  regard  things  as  impor- 
tant or  otherwise  in  proportion  as  they  are  connected 
with  sublunary  interests,  and  promote  our  present 
welfare,  I  shall  proceed  further  to  prove  that  the  study 
of  insects  may  be  productive  of  considerate  utility^ 
even  in  this  view,  and  may  be  regarded  in  some  sort 
IIS  a  necessary  or  at  least  a  very  useful  concomitant  of 
many  arts  and  scicfhces. 

The  importance  of  insects  to  us  both  as  sources  of 
good  or  evil,  I  shall  endeavour  to  prove  at  large  here- 
after; but  for  the  present,  taking  this  for  granted,  it 
necessarily  follows  that  the  study  of  them  must  also  be 
important. .  For  when  we  suffer  froiu  them,  if  w^  do 
not  know  the  cause,  how  are  we  to,  apply  a  remedy 
that  may  diminish  or  prevent  their  ravages?  Ig^o- 
rance  in  this  respect  often  occasions  us  to  mistake  our 
enemies  for  our  friends,  and  our  friends  for  our  ene** 
Bdies  ;  so  that  when  we  think  to  do  good  we  only  do 
harm,  destroying  the  innocent  and  letting  the  guilty 
escape..  Many  such  instances  have  occurred*  You 
know  the  orange-coloured  fly  of  the  wheat  ( Tipula 
Triticiy  Kirby  in  Linn.  Trans.  Cecidotnyiay  Latr.),  and 
have  read  the  account  of  the  damage  done  by  this  little 
insect  to  that  important  grain ;  you  are  aware  also  that 
it  is  given  in  charge  to  three  little  parasites  to  keep  it 
within  due  limits;  yet  at  first  it  was  the  general  opi- 
nion of  unscientific  men,  that  these  destroyers  of  our 
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pnorids 

«n^my  were  its  parents,  and  the  original  source  of  all 

the  mischief*.  Middleton^  in  his  ^'Agriculture  ofMid^ 
.  ,  dleieXy^  speaking  of  the  Aphis  that  is  so  injurious  to 
the  bean,  tells  us  that  the  lady-birds  ate  supposed  either 
to  generate  or  to  feed  upon  them**.  Had  he  been  aii 
entomologist  he  would  have  been  in  no  doubt  whether 
they  were  beneficial  or  injurious :  on  the  contrary,  he 
would  have  recommended  that  they  should  be  encou- 
raged as  friends  to  man,  since  no  insects  are  greater 
devotirers  of  the  Aphides.  The  confounding  of  the 
apple  Aphis,  that  has  done  such  extensive  injury  to 
our  orchards,  with  others,  has  led  to  proceedings  still 
more  injurious.  This  is  one  of  those  species  from  the 
skin  of  which  transpires  a  white  cottony  secretion. 
^  Some  of  the  proprietors  of  orchards  about  Evesham, 
observing  an  insect  which  secreted  a  similar  sub^ance 
,  upon  the  poplar,  imagined  that  from  this  tree  the  crea- 
' ''  ture  which  they  had  found  so  noxious  was  generated  j 
and  in  consequence  of  this  mistaken  notion  cut  down 
all  their  poplars^.  The  same  indistinct  ideas  might 
have  induced  them  to  fell  all  their  larches  and  beechesj 
since  they  also  are  infested  by  Aphides  which  transpire 
a  similar  substaiice.  Had  these  persons  possessed  any 
entomological  knowledge,  they  would  have  examined 
and  compared  the  insects  before  they  had  formed  their 
opinions,  and  being  convinced  that  the  poplar  and^ 
apple  Aphis  are  distinct  species,  would  have  daveii 
their  trees. 
But  could  an  entomological  observer  even  ascertain 

ji  Kirb}r,4Q  Linn,  Trans,  iv.  23?.  235.     See  also  a  letter  sisned  C.  kl 
the  Gent  *  Mag,  for  AugastmS.  b  P,  19S.\ 

c  Collet,  in  Month.  Mag*  xxxii«  3Sp'. 
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the  species  of  any  noxions  insect,  still  in  many  casM^ 
withont  farther  information,  be  may  fall  short  of  his 
pnrpose  of  prevention.  Thus  we  are  told  that  in  6er-t 
many  the  gardeners  and  country  people,  with  great 
industry,  gather  whole  baskets  full  of  the  caterpillar 
of  the  destructive  cabbage  moth  {Koctua  Brassicas^ 
Fab.)  and  then  bury  them,  which,  as  Roesel  well  ob- 
serves %  is  just  as  if  we  should  endeavour  to  kill  a  crab 
by  covering  it  with  water ;  for,  many  of  them  being  fiiU 
grown  and  ready  to  pass  into  their  next  state,  which 
they  do  underg^und,  instead  of  destroying  them  by 
this  manoeuvre,  their  appearing  again  the  following 
year  in  greater  numbers  is  actually  facilitated.  Yet 
this  plan  applied  to  our  common  cabbage  caterpillar^ 
which  does  not  go  underground,  would  succeed.  So 
that  some  knowledge  of  the  manners  of  an  insect  is 
often  requisite  to  enable  us  to  check  its  ravages  etkC'^ 
tually.  With  respect  to  noxious  caterpillars  in  gene* 
ral,  agriculturists  and  gardeners  are  not  usually  aware 
that  the  best  mode  of  preventing  their  attacks  is  to  de<» 
stroy  Ae  female  ily  before  she  has  laid  her  eggs,  to  do 
which  the  moth  proceeding  fi^m  each  must  be  first 
ascertained.  But  if  their  research  were  carried  still 
further,,  so  as  to  enable  them  to  distinguish  the  pupa 
and  discover  its  haunts,  and  it  would  not  be  at  all  diffi« 
cult  to  detect  that  of  the  greatest  pest  of  our  gardens, 
the  cabbage  butterfly,  the  work  might  be  still  more  efr 
fectually  accomplished.  Some  larvse  are  polyphagous^ 
or  feed  upon  a  variety  of  plants  ;  amongst  others  ^at 
of  the  yellow-tail  moth  (Bombt/x  chrt/sorhcea^  F.) ;  y^ 
gardeners  think  they  have  done  enough  if  they  destroy 

a  Roesel  I.  iv.  170. 
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Ae  we1b4ike  Ike9t8  Which  so  oft^  deform  awr  friiit 

firees^  without  suspeeting  that  new  armies  of  assailaot^ 

wiU  wander  from  those  on  other  plaiitd  which  tbeji 

have  safered  to  remain.    Thos  wiU  thousands  be  pro-> 

dtieed  in  the  foUowing^  season,  which,  had  they  knowif 

how  to  distinguish  them,  might  have  been  extirpated.^ 

Another  instance  occurred  to  me  last  year,  when  walfc>%' 

ing  with  a  gentieman  in  his  estate  at  a  village  in  York< 

dhire..    Our  attention  was  attracted  by  several  circus  ^ 

faur  patches  of  dead  grass,  each  having  a  stn^  with  rag« 

sni^iended  to  it,  placed  in  the  centre.    I  at  once  dis-' 

cemed  that  the  larva  of  the  cock-chafi«r  had  eaten  the^ 

roots  of  the  grass,  which  being  pulled  up  by  the  rook^ 

that  devour  this  mischievous  grub,  these  birds  had 

been  mistaken  by  die  tenant  for  the  cause  of  th^  evil^ 

and  the  rags  were  placed  to  frighten  away  his  best 

friends^  On  inquiry  why  he  had  set  up  these  sticks,  he 

rejdied, ''  He  could  n't  beer  to  see'd  nasty  <$rawi^  pifll 

up  all'd  gess,  and  sae  he'd  set'd  bainis  to  hing  up  some 

and  clouts  to  flay  'em  away.  Gin  he'd  letten  'em  aleaif 

they'd  sean  hev  reated  up  all'd  close,"    Nor  could  I 

convince  him  by  all  that  I  could  say,  that  the  rooks 

were  not  the  cause  of  the  evil.    Even  philosopher^ 

sometimes  fall  into  gross  mistakes  from  this  specie^  f>f 

ignorance.    Dr.  Darwin  has  observed,  that  destroying 

the  beautifid  but  injurious  wood«peckers  is  the  only 

alternative  (br  preventing  the  injury  they  do  to  our 

Ibrest'^trees  by  boring  into  them*;  not  being  aware 

4h«t  they  bore  only  those  trees  which  insects  have  pre^ 

-t^ously  attacked,  and  that  they  diitiinish  very  coiisidera*- 

bly  the  number  of  such  as  are  prejudicial  to  oUr  forests. 


From  tikese  facts  it  is  ^ulficieiitly  evident  that  ont^ 
■lological  knowledge  18  necessary  both  to  prevent  fetal* 
mistakes,  and  to  enable  ns  to  check  with  effect  the  ra-^" 
vages  of  insects.  But  ignorance  in  this  respect  is  not- 
only  unfit  to  remedy  the  evil;  on  the  contrary,  it  may 
often  he  regarded  as  its  catme.  A  large  proportion  of 
the  most  noxious  insects  in  every  country  are  not  indi- 
genous, but  have  been  intported.  It  was  thus  that  the 
moth  {Tinea  Mellondlq)  so  destructive  in  bee^hives,' 
and  the  asparagus  beetle  (Lema  Asparagiy  F.)  were 
made  denisens  of  Sweden  \  The  insect  that  has  de*- 
stroyed  all  the  peach-trees  in  St.  Helena  was  imported 
from  the  Cape :  and  at  home  (not  to  mention  bugs  and 
cock-roaches)  the  great  pest  of  our  orchards,  before ' 
mistttiohed,  the  apple  Aphis,  there  is  good  reason  to 
believe,  was  introduced  with  some  foreign  apple-trees; 
Now,  extensive  as  is  our  commerce,  it  is  next  to  im- 
jkMSsible,  by  any  precautions,  to  prevent  the  importa- 
ti<m  of  these  noxious  agents.  A  cargo,  or  even  a  sam« 
pie,  of  peas  from  North  America  might  present  us  with 
thM  ravager  of  pulse,  the  pea-beetle  (BruehusPm,  Im); 
or  the  famed  Hessian^ily,  which  some  years  ago  caused 
such  trepidation  in  our  cabinet,  might  be  conveyed  here 
in  a  ship-load  of  wheat.  Leeuwenboek's  wolf  (  Tinea 
granella^  F.)  might  visit,  us,  in  a  similar  conveyance, 
from  HoUand  or  France.  But  though  introduced,  were 
Entomology  a  more  general  pursuit,  their  presence 
would  soon  be  detected,  and  the  evil  at  once  nipt  in ' 
the  bud;  whereas  in  a^vountry  where  this. science  was 
not  at  alitor  little  cultivated,  they  would  most  proba^ 
bly  Imve  increased  to  such  an  extent  before  they  ati>' 

aji^.  Siwo.  66T,  138S. 
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4  Acted  notics^,  that  eVer^  eSoti  to«xtirp«ite  4hrai  would 
be  ineffeetuali  -      . 

It  is  ne^esB  to  insist  iqlon  the  iApdrtance  of  the 
fttudy  of  insets,  as  calculated  to  throw  light  upon  ^omo 
of  thi6  obscurest  points  of  geiiei*al  physioli^ ;  nor 
would  it  be  dii&cult,  though  the- task  might  be 'inyi«^ 
diouS)  to  point  out  bow  i^osaly  incorrect  and  deficient 
nna  many  of  the  speculations  of  our  most  eminent,  phi«* 
losoph^rs^  solely  from  iheir  ignorance  of  this  import- 
luat  branch  of  Natural  History.  How  little  qualified 
WQuld  that  physiologist  be  to  reason  conclusively  up* 
on  the  mysterious  subject  of  generation,  who  should 
be  ignorant  of  the  wonderful  and  unlooked-for  faet^ 
l>roi|gbt  to  light  by  the  investigations  of  an  entomcdo*^ 
gist,  that  one  sexual  intercourse  is  sufficient  to  fertilize 
the  eggs  of  numerous  generations  of  Aphides !  And 
Ju>w  defective  would  be  aH'our  reasonings  on  the  ppw* 
er^  of  nutrition  and  secretion,  had  We  yet  to  learn  that 
in  insects  both  are  in  action  unaccompanied  by  the  cir*> 
.ciilatiB(j;  system  and  glands  of  larger  animals  1  . 

.  )p;  another  point  of  view  entomological  informatio|i 
^  veiy  useful*  A  great  deal  of  unnecessary  mischief 
u  {HPodttC^  and  uaneoessary  uneasiness  occasioned,  bf 
what  are  called  vulgar  errors,  and  that  superstitious 
rejjfupM^e  upon  charms,  which  prevents  us  from  having 
r^caurse  U>  remedies  that  are  really  efficacious.  Thus, 
for  instaibae,  eating  figs  c^nd  sweet  things  has  been  sup- 
po^d  to  gi^rate  lice\  Nine  larv»  of  the  .moth  of 
the  wild  teasel  inclosed  in  a  reed  or  goose  quill  have 
been  reckoned  a  r^siedy  for  a^e  \  Matthioliis  grdve- 
ly  affirms  that  every  oak-gall  contains  either  a'  fly,  a 
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4der,  or  a  worm,  and  tbat  the  first  fW^tells  wair,  1k^ 
second  pestilence,  and  the  third  femine*^.  In  Swe^ii 
the  peasants  look  upon  the  grub  of  the  cock-chafer  as 
furnishing  an  un&iling  prognostic  whether  the  ensuing 
Vinter  will  be  mild  or  severe  r  if  the  animal  have  a 
blueish  hue  (a  circumstance  which  arises  from  its  being; 
ireplete  with  food)  they  affirm  it  will  be  mild,  but  oii 
the  contrary  if  it  be  white  the'  weather  will  be  severe  z 
and  they  carry  this  so  far  as  to  foretell,  that  if  the  an« 
terior  part  be  white  and  the  po^erior  blue,  the  cold 
will  be  most  severe  at  'the  beginning  of  the  winter, 
tience  they  call  this  grvh  B€m&tkels€''mask9  orpro^ 
gnostic  worm^.  A  similar  augury  as  to  the  harvest  is 
drawn  by  the  Daiiidi  peasants  from  the  Acari  Which 
Infest  the  comm<m  dung  h^iet\e(Scimibasuisterc0ranuSf 
Ij.)y  called  in  Danish  Skamb^sse  or  TorbisL  If  there 
lure  many  of  these  mites  between  the  Ibre  feet,  tii^y  bc^ 
lieve  that  there  will  be  an  early  harvest,  but  a  late  one 
if  they  abound  between  the  hind  feet<^.  The  appear- 
ance of  the  death's  head  moth  (Spkins^  Airopoiy  JLJ) 
lias  in  sotne  eountries  produced  the  mofift  vkdent  alarm, 
ttnd  trepidation  amongst  the  people,  who,  because  it 
*^^mits  a  plaintive  sound,  and  is  marked  with  Wltet  locks 
like  a  death's  head  upon  its  back,  regarded  it  as  the 
ifiessenger  of  pestilence  and  deaths  *We  learn  from 
]jinn6  that  a  similar  superstition,  built  upon  the  Mack 
liue  and  strange  aspect  of  that  beetle,  prevails  in  Sw€l«-. 
den  with  respect  to  Blaps  mortisagay  L.^;  and  in  Bait^ 

a  jC?i»j|im<tii..sn  JDioscor.  1.  1.  c,29*  Sl^-    I^nec*  lu  fir 990. 

b  DeGeer,  iv.Si:5-6. 

c  Detharding  de  JtuecUa  Cokopteris  Danicis,  9. 
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Inikie^  aet^ording  to  Hughes,  the  ignolraiit  deem  the 
appearance  of  a  certain  grasshopper  in  their  hoase^ 
as  a  sure  presage  6f  illness  to  some  of  the  &«iil]r\  .  ^ 
One  would  not  think  that  the  excrements  of  insects 
could  be  objects  of  terror,  yet  so  it  has  been.  Many 
spedes  of  Lepidoptera,  when  they  emei^  from  tbo 
papa  state,  discharge  from  their  anu&  a  reddish  fluid) 
which,  in  some  instances,  where  their  numbers  faar^ 
beeii  considerable,  has  produced- the  appearance  of  a 
shower  of  blood;  and  by  thk  natural  fact,  all  tfai»S9 
bloody  showers,  recorded  by  historians  as  preternai* 
tmral^  and  regarded  wh^«  they  hippened  as  fearful 
prognostics  of  impending  evils,  are  stripped  of  th^ilr 
telTors,  and  reduced  to  the  class  of  events  that  happcHa 
in  the  common  course  of  nM;ure.  That  insects  are  the 
eause  of  these  showers  is  no  recent  discovery ;  for 
81eidan  relates  that  in  the  year  1553  a  vast  nmltituda 
«f  butterflies  swarmed  through  a  g^at  part  of  iGety 
many,  and  sprinkled  plants,  leaves,  buildings,  clothes^ 
and  inen,  with  bloody  drops,  as  if  it  ha^  rained  blood  ^. 
But  the  most  interesting  aceount  of  an  event  of  this 
kind  is  given  by  Reaumur,  from  whom  we  learn  that 
in  the  hegianiog  of  July  1608  Che  suburbs  of  Aix,  and 
a  considerable  extent  of  country  round  it,  were  coverv^ 
ed  with  what  apj)eared  to  be  a  shower  <^  blood.  We 
may  cimceive  the  amazement  and  stupor  of  tl»  popu» 
lace  upon  such  a  discovery,  the  alarm  of  the  citizens, 
the  grave  reasonings  of  the  learned.  jUI  agreed  how- 
ever in  attributing  this  appearance  to  the  powers  ^f 
darkness,  and  in  regarding  it  as  the  prognostic  and 
pretairsor  of  some  direful  misfortune  about  to  befiU 

^Nat.JIistofBarbad.W,  k  Quoted  in  Motifibt,  101. 
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tfaiem..  Fear  luid  prejudice  would  have  taken  d^ej^ 
foot  upon  this  occasion,  and  might  have  produced  fatal 
effect^  upon  some  weak  minds^  had  not  M.^Peiresc,  a 
Celebrated  philosopher  of  that  place,  paid  attention  to 
insects.  A  chrysalis,  which  he  preserved  in  his  cabi-*^ 
net,  let  him  into  the  secret  of  this  mysteridus  shower. 
Hearing  a  fluttering,  which  informed  him  his  insect 
was  arrived  at  its  perfect  state,  he  opened  the  box  in 
which  he  kept  it.  The  animal  flew  out  and  left  behind 
,  it  a  red  spot.  He  compared  this  with  the  spots  of  the 
bloody  shower,  and  found  they  were  alike.  At  the 
fcame  lime  he  observed  there  was  a  prodigious  quan« 
tity  of  butterflies  flying  about,  and  that  the  drops  of 
the  miractlloiis  rain  were  not  to  be  found  upon  the 
tiles,  nor  even  upon  the  upper  surface  of  the  stones, 
but  chiefly  in  cavities  and  places  where  rain  could  not 
i&ksily  come.  Thiis  did  this  judicious  observer  dispel 
the  ignorant  fears  and  terror  which  a  natural  pheno- 
menon had  caused  ^ 

'  The  same  author  relates  an  instatice  of  the  gardener 
of  a  gentleman  being  thrown  into  a  horrible  fright  by 
4ligging  some  of  the  curious  cases,  which  I  shall  here^ 
after  describe  to  you,  of  the  leaf-cutter  bees,  and  which 
he  conceived  to  be  the  effect  of  witchcraft  portending 
8ome  terrible  misfortune.  By  the  advice  of  the  priest 
of  the  parish  he  even  took  a  journey  from  Rouen  to 
Paris,  to  show  them  to  his  master :  but  he,  happily 
having  more  sense  than  the  man,  carried  them  to  M. 
Nollet,  an  eminent  naturalist,  who  having  seen  simi* 
lar  productions  was  aware  of  {he  cause,  and  opening 
one  of  the  cases^  while  the  gardener  stood  aghast  ut  his 
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teaierfty,  pointed  out  the  grub  that  it  eontaiaed,  ali4 
thiis  sent  him  back  with  a  light  heart,  rdiieved  from 
^  hie  apprehensions^.. 

Every^one  has  heard  of  the  death-watch,  and  knowi^ 
of  the  superstitious  notion  of  the  vulgar,  that  in  whi^t« 
ev^r  house  its  drum  is  heard  one  of  the  family  will 
die  before  the  end  of  the  year.  These  terrors,  in  par- 
.ticular  instances,  where  they  lay  hold  of  weak  minds, 
especially  of  sick  or  hypochondriac  persons,  may  cause 
the  event  that  is  supposed  to  be  prognosticated.  A 
small  degree  of  entomological  knowledge  would  re«> 
lieve  theiQ  from  all  their  fears,  and  teach  them  that 
this  heart-sickening  tick  is  causcfd  by  a  small  beetle 
(Anobium  tesseUatum^  F«)  which  lives  in  timber^  and 
is  merely  a  call  to  its  compani<m.  Attention  to  Ent<^ 
mology  may  therefore  be  rendered  very  useful  in  this 
view,  ^ince  nothing  certainly  is  more  desirable  than  to 
deliver  the  human  mind  from  the  dominion  of  superr 
stitious  fears,  and  false  notions,  which  having  conr 
siderable  influence  on  the  conduct  of  mankind  are  the 
.cause  of  no  small  portion  of  evil. 

But  as  We  canilot  well  guard  against  the  injuries 
j|iroduced  by  insects,  or  remove  the  evil^  whether  real 
.or  arising  from  misconceptions  respecting  them,  which . 
they  occasion,  unless .  we  have  some  knowledge  of 
them;  so  neither  without  such  knowledge  can  we  ap- 
ply them,  when  beneficial,  to  our  use.  Now  it  is  ex* 
tremely  probable  that  they  might  be  made  vastly  more 
subservient. to  our  advantage  and  profit  than  at  pre- 
sent, if  we  were  beker  acquainted  with  them.  It  is 
.the  remark  of  an  author,  who  himself  is  no  entomolq* 

-  -  ^ 
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gsUi^^'We  hove  not  tak^n  animale  enough  into  al 
ma6e  with  us.  The  more  ^icters  there  were  in  1 
stable,  the  less  would  the  horses  suffer  from  the  iii 
The  great  American  fire-fly  should  be  imported  ii 
Bpsiin  to  cateh  mosquitos.  In  hot  countries  a  rewc 
fihould  be  offered  to  the  man  who  could  discover  wl 
insects  feed  upon  fleas  \"  It  would  be  worth  c 
while  to  act  upon  this  hint,  and  a  similar  one  of  ] 
Darwin.  Those  insects  might  be  collected  and  p 
iierved  that  are  known  to  destroy  the  Ajdudes  s 
other  injurious  tribes;  and  we  should  thus  beenab 
to  direct  their  operations  to  any  quarter  where  ti 
would  be  most  serviceable :  but  this  can  never  be  d< 
till  e^cperimental  agriculturists  and  gardeners  are  c 
Tersant  with  insects,  and  acquainted  with  their  p 
perties  and  economy.  How  is  it  that  the  great  Be 
of  beings  preserves  the  system  which  he  has  crea 
from  permanent  injury,  in  eonsequence  of  the  too  gi 
redundancy  of  any  individual  species,  but  by  employ 
one  creature  to  prey  upon  another,  and  so  overrul 
and  directing  the  instincts  of  all,  that  they  may  o 
rate  most  where  they  are  most  wanted !  We  can 
better  employ  the  reasoning  powers  and  faculties  v 
which  he  haft  endowed  us,  than  by  copying  bis  ex; 
plet.  We  often  employ  the  larger  animals  to  desi 
each  other,  but  the  smaller,  especially  insects,  we  h 
totally  neglected.  Some  may  think,  perhaps,  tha 
aiming  to  do  this  we  should  be  guilty  of  presumpt 
and  of  attempting  to  take  the  government  and  di 
tion  of  things  out  of  the  hands  of  Providence :  but 
is  a  very  weak  argument,  whiteh  might  with  equa} 
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9ta  im  adduced  to  prore  that  when  rats  and  mice  be>« 
eome  trouhksoiBEie  to  us^  we  ought  not  to  hare  recourse 
to  dogs,  .ferrety  and  cata  to  exterminate  theoi.  When. 
anyspeeies  multiplies  upon  us^  so  as  to  become  npx-^ 
ieii%  we  certainly  have  a  just  right  to  destroy  it,  ^nd 
what  meaafi  can  be  meore  proper  than  those  which  Pro<« 
▼idence  itself  hasilimished  ?  We  can  none  of  us  gq 
further  or  do  more  than  the  Divine  Will  permits ;  anc| 
he  will  take  care  that  our  efforts  shall  not  be  injuriouf 
to  the  g«»ieral  welfare,  or  effect  the  annihilation  of  any 
individual  species. 

Again,  with  regard  to  insects,  that  are  employed  ii^ 
raedUcine  or  the  arts,  if  the  apothecary  cannot  distinr 
guish  a  Lytta  from  a  Carabus  or  Cetonia,  both  of  whic^ 
I  have  found  laixed  with  the  former,  how  cs^n  h^  knoif 
whether  his  druggist  furaisbes  him  with  a  good  or  ba4 
article?  And  the  same  observation  may  with  stillgreater^ 
force  apply  to  the  dyer  in  his  purchase  of  cochinealjt 
since  it  is  still  more. difficult!  to  distinguish  the  wild 
sort  from  the  cultivated.  There  are,  it  is  probable^ 
many  insects  that  might  be  employed  with  advantage 
in  both  these  departments :  but  unless  Entomology  b^ 
more  generally  studied  by  scientific  men,  who  ai^e  the 
only  persons  likely  to  make  discoveries  of  this  kind^ 
^lan  it  has  hitherto  been,  we  qiust  not  hope  to  derive 
fcrther  profit  from  them*  It  seems  mor^  particularly 
incumbent  upon  the  professors  of  the  divine  art  of 
healing  to  become  conversant  with  this  as  well  as  the 
other  branches  of  Natural  History ;  for  npt^nly  do  they 
derive  some  of  their  most  useAil  drug^  from  in8ectf3. 
but  many  also  of  the:  diseases  upon  which  Aey  aro 
consulted,  as  we  shall  see  hereafter^  are  occasioned  isf 
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theni.  For'  want  of  this  kind  of  information  meA\ 
inen  run  the  risk  of  confounding^  diseases  perfe< 
distinct,  at  least  as  to  the  animal  that  cauises  th< 
It  would  be  a  most  desirable  thing  to  have  profesE 
in  each  branch  of  Natural  History  in  our  universit 
^nd  to  make  it  indispensable,  in  order  to  the  obti 
ing  of  any  degree  in  Physic,  that  the  eanfidnie.sho 
have  attended  these  lectures.  We  may  judge  fi 
the  good  effects  that  the  arts  have  derived  from 
present  very  general  attention  to  Chemistry,  how  bi 
ficial  would  be  the  consequence  if  Entomology  ^ 
equally  cultivated :  and  I  shaU  conclude  this  p^ragr 
with  what  I  think  may  be  laid  down  as  an  incon 
vertible  axiom : — ^That  the  profit  we  derive  from 
works  of  creation  will  be  in  proportion  to  the  aceui 
ef  our  knowledge  of  them  and  their  properties. 

I  trust  I  have  now  said  enough  to  convince  you 
every  thinking  man  that  the  study  of  insects,  sp 
from  being  vain,  idle,  trifling,  or  unprofitable^  ma 
attended  with  very  important  advantages  to  mank 
and  ou^ht  at  least  to  be  placed  upon  a  level  with  n 
other  branches  of  science,  against  which  such  ace 
-tions  are  never  alleged^ 

'  '  But  I  must  not  conceal  from  you  that  there  an 
jectors  who  will  still  return  to  the  charge.  They 
say,  ^^  We  admit  that  the  pursi^its  of  the  entomol< 
'are  important  when  he  directs  his  views  to  the  desi 
tion  of  noxious  insects;  the  discovery  of  new 
likely  to  prove  beneficial  to  man ;  and  to  practicQ 
'periments  upon  their  medical  and  economical  pn 
\(ies.  But  where  ai:e  the  entomqlogists  thitt  in  ffict 


«iie4ki6  eoiMPBe?,  Do  tliey  not  in  reality  wholly  disre* 
gard  the  economical  department  of  their  science,  and 
ciNitent  themselves  with  making  as  large  a  coUectiovr 
i»f  species  as  possible;  ascertaining  the  names  of  suck 
as  are  already  described;  describing  new  ones ;  and 
vnuigiagtbewkole  in  their  cabinets  under  certain  fa- 
milies and  genera  ?  And  can  a  study  with  these  sole  ends 
in  view  deserve  a  better  epithet  than  triflii^g  ?  Even  if 
the  entomologist  advance  jsl  step  further,  and  invent  a 
new  system  for  the  distribution  of  all  kixpwn  insects^ 
ean  his  laborious  undertaking  be  deemed  any  other 
tbaii  busy  idleness  ?  What  advantage  does  the  world 
derive  from  having  names  given  to. ten  or  twenty 
thousand  insects,  of  which  numbers  are  not  bigger 
than  a  pin's  head,  and  of  which  probably  not  a  hun- 
dredth part  will  ever  be  of  any  use  to  mankind  ?  ?'      ^ 
Now  in  answer  to  this  supposed  objection,  which  I 
,i|ijave  stated  as  forcibly  as  I  am  able,  and  which,  as  it 
.  niay  be,  and  often  is,  urged  against  every  branch  of 
Natural  History  as  at  present  studied,  well  deserves  a 
full  consideration,  I  might  in  the  first  place  deny  that 
.those  who  have  the  highest  claim  to  rank  as  entomolo- 
gists do  confine  their  views  to  the  systematic  depart*^ 
ment  of  the  science  to  the  neglect  of  economical  ob- 
tjservatioi^s;  and  in  proof  of  my  assertion,  I  might  refer 
abroad  to  a  Linne,  a  Keaumur,  a  De  Gecr,  a  Huber, 
and  various  other  names  of  the  highest  reputation ;  and 
lit  home  to  a  Ray,  a  Lister,  a  Derham,  a  Mar&ham,  a 
Curtis,  a  Cl^rk,  a  Roxburgh,  &c.    But  I  do  not  wish 
to  conceal  th^t  though  a  large  proportion  of  entomolo- 
gists direct  their  views  much  further  than  to  the  mere 
Ji()m9n9lature  of  their  science,  there  exists  a  great  num* 
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ber^  prdbably  the  majority,  to  whom  the  o^eetiao  wiUk 
atrictly  apply.  Now  I  contend,  and  shall  next  e^id^fH: 
Tonr  to  prove,  that  entomologists  of  this  description 
aredoToting  their  time  to  a  most  valuaUe  end;  and  ate 
eonferring  upon  society  a  benefit  incalculably  great«fi 
than  that  derived  from  the  labours  of  many  of  those 
who  assume  the  privilege  of  despising  their  pursuits  : 
Even  in  favour  of  the  mere  butterfly-hunter-r-he  whQ 
Jms  no  higher  aim  than  that  of  collecting  a.  picture  of 
Jjcpidopteray  and  is  attached  to  insects  solely  .by  tfaejir 
beauty  or  singularity,  it  would  not  be  difficult  to  8»y 
much.  Can  it  be  necessary  to  declaim  on  the  superi^ 
erity  of  a  people  amongst  whom  intellectual  pleasure^ 
however  trifling,  are  preferred  to  mere  animal  gratifir 
cations  ?  Is  it  a  thing  to  be  lamented  that  seme  of  th^ 
Spitaliields  weavers  occupy  their  leisure  hours  in 
searching  for  the  Adonis  butterfly,  and  others  of  the 
mdre  splendid  jLepidoptera%  instead  of  spending  tfaeia 
in  playing  at  skittles  or  in  an  alehouse  ?  Or  is  there  in 
truth  any  thing  more  to  be  wished  than  that  the  cutlers 
of  Sheflield  were  accustomed  thus  to  employ  their  Saini 
Mondays;  and  to  recreate  themselves  after  a  hard  day^a 
work,  by  breathing  the  pure  air  of  their  surrounding 
hills,  while  in  search  of  this  ^^untaxed  and  undisputed, 
game^;"  and  that  more  of  the  Norwich  weavers  wert^ 

a  Haworth  Xcpirf.  BriU  44.  57. 
b  Oft  have  I  smiled  the  bappy  pride  to  see 
Of  hamble  tradesmen  in  their  evening  glee» 
When  of  some  pleasing  fancied  good  possestj 
JEach  grew  alert,  was  busy  and  was  blest : 
Whether  the  call-bird  yield  tbe  hour*s  delight> 
Or  magnified  in  microscope  the  mite  $ 
Or  whether  tuipblers,  croppets,  carriers  seize  • 
Tbe  geptte  mind  \  they  rale  it  a9d  (l^y  pleaiws 


Ibnd  of  deroting  their  Tacant  time  to  plant-httntiiigy 
iS^  Joseph  Fox  reeorded  by  Sir  James  Smith  as  the 
first  raiaer  of  a  Lycopodium  from  seed^P '' 

Still  more  easy  is  it  to  advocate  the  cause  of  another 
description  ef  entomologists — ^the  general  coUectom. 
Tkese,  though  not  concerning  themselves  with.th^ 
system^  contrilNite  most  essentially  to  its  advancement* 
We  cannot  expect  that  princes,  noblemen,  and  others 
of  high  rank  or  large  fortune,  who  collect  insect^ 
should  be  able  or. willing  to  give  up  the  time  necessary 
Sx  studying  them  systematically :  but  their  museuinft 
hektkg  acoessible  to  the  learned  entomoLsigiBt  affpr4 
him  the  use  of  treasures  which  his.  own  limited  foods 
(Qor  <q[>portuniiies  could  never  have  brought  tij^getbei^ 
As  to  others  of  less  consequence  that  content  thamr 
selves  with  the  title  of  collectors,  they  also  have  their 
use*  Havii^  devoted  themselves  to  this  one  depart* 
BBBBtt^  they  become  more  expert  at  it,  than  the  jddlor 
eefdier  who  combines  deep  researches  with  the  colleo-« 
tion  of  objects;  and  thus  are  many  species  broughjt 
together  for  the  use  of  the  systematist^  that  W0ul4 
otherwise  remain  unknown, 

Tiietre  Is  my  friend  the  weaver  i  strong  desfrei 
.  Reign  in  his  breast ;  'tis  beaiity  he  admifes : 
See  to  the  shady  grove  he  vrings  his  way. 
And  feels  in  hope  the  raptare  of  the  day — 
Imager  he  look«,  and  soon  to  glad  his  eyes,  ' 

Frdm  the  sweet  bower  by  nature  formed  arise 
Bright  troops  of  virgin  moths,  and  fresh  born  butterflies. 


He  fears  no  bailiflTs  t\  rath,  no  baron's  blame, 
His  is  untaxM  and  undisputed  game, 

Crabbe*0  Borw^h^  ^.  1 10. 
')iLmn»  Trans*  ii.  3)^, 
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Bat  to  proceed  to  the  defence  of  systematic  entdnio-' 
logists. — ^These  may  be  divided  into  two  great  classes  i 
the  first  comprising  those  who  confine  themselves  to 
ascertaining  the  names  of  the  insects  they  collect;  the 
second,  those  who,  in  addition,  publish  descriptions 
of  Hew  species ;  new  arrangements  of  intricate  genera ; 
or  extrications  of  entangled  synonyms;  and  who,  in 
other  respects,  actively  contribute  to  the  perfection  of 
<the  system. 

Now  with  regard  to  the  first  class,  setting  aside  what 
may  be  urged  in  behalf  of  the  study  of  insects  consi" 
dered  as  the  work  of  the  Creator,  it  is  easy  to  show 
that,  even  with  such  restricted  views,  their  pursuit  is 
as  commendable,  and  as  useful  both  to  themselves  and 
the  community,  as  many  of  those  on  which  we  look 
with  the  greatest  respect.  To  say  the  least  in  their  fa« 
vour,  they  amuse  themselves  innocently,  which  is  quite 
as  much  as  can  be  urged  for  persons  who  recreate  their 
leisure  hours  with  music,  painting,  or  desultory  read^ 
ing.  They  furnish  themselves  with  an.  unfailing  pro- 
vision of  that ''  grand  panacea  for  the  tcediutn  vUce"—^ 
employment — ^no  unimportant  acquisition  when  evem 
Gray  was  forced  to  exclaim,  with  reference  to  the  n^e-* 
cessity  of  ^^  always  having  something  going  forward'* 
towards  the  enjoyment  of  life,  ^*  Happy  they  who  can 
create  a  rose-tree  or  erect  a  honey-suckle;  that  can 
watch  the  brood  of  a  hen,  or  see  a  fleet  of  their  own 
ducklings  launch  into  the  water* ! "  and  like  the  pre*» 
ceding  class,  they  collect  valuable  materials  for  the  use 
of  more  active  labourers,  being  thus  at  least  upon  a  par 
with  tte  majority  of  book-collectors  and  antiquaries*. 

9  (getter  to  Pr.  WIiiirtOQ,    Moon's  JLifs  ofQratf^  p.  28\ 
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IBut  this  is  the  smallest  half  of  the  yaltie  of  theii' 
pursuit.  With  what  view  is  the  study  of  the  rndthema-' 
tics  so  generally  recotnmended  ?  Not  certainly  for  any- 
practical  purpose — not  to  make  the  bulk  of  those  who 
attend  to  them,  astronomers  or  en^neers.  But  simply 
to  exercise  and  strengthen  the  intellect — ^to  give  the 
mind  a  habit  of  attention  and  of  investigation.  Now 
for  all  these  purposes,  if  I  do  not  go  so  far  as  to  assert 
that  the  mere  ascertaining  of  the  names  of  insects  is 
equal  to  the  study  of  the  mathematics,  I  have  no  he* 
sitation  in  affirming  ibsi  it  is  nearly  as  effectual ;  and 
with  respect  to  giving  a  habit  of  minute  attention,  su- 
perior. Such  is  the  intricacy  of  nature,  such  the  imper- 
fection of  our  present  arrangements,  that  the  discovery 
of  the  name  of  almost  any  insect  is  a  problem,  calling 
in  all  cases  for  acuteness  and  attention,  and  in  some  for 
a  balaneii^  of  evidence,  a  calculation  of  the  chances 
of  error,  as  arduous  as  are  required  in  a  perplexed  law- 
case  ;  and  a  process  of  ratiocination  not  less  strict  than 
that  which  satisfies  the  mathematician.  In  proof  of 
which  assertion  I  need  only  refer  any  competent  jtfdg^ 
to  the  elaborate  disquisitions  of  Laspeyi^^s,  called  for 
by  one  yfork  alone  on  the  lepidopterous  insects  of  a 
single  district-^the  Wiener  Verzeickniss^  which  occupy 
above  two  hundred  octavo  pages  %  and  must  have  cost 
the  learned  author  nearly  as  much  labour  of  mind  as 
the  Duetor  Dubitantium  did  Bishop  Taylor* 

Do  not  apprehend  that  this  occasional  perplexity  is 
any  deduction  from  the  attractions  of  the  science : 
though  in  itself,  in  some  respects,  an  evil,  it  forms  iii 
feet  to  tuany  minds  one  of  the  chief  of  them.  The  pur- 

.«  Ulig^jra^..  lU  33.  iv.  3. 
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suit  of  truth,  in  wkatever  path,  affords  pleasure  t  but 
the  interest  would  cease  if  she  never  gave  us  trouUe 
in  the  chase.  Horace  Walpole  used  to  say  that  fnoHt 
a  child  he  could  never  bring  himself  to  attend  to  any 
book  that  was  not  full  of  proper  names ;  and  the  satt6<* 
faction  which  he  felt  in  dry  investigations  concerning 
noble  authors  and  obscure  painters,  is  eKperienc#d  by 
many  an  entomcrfogist  who  spends  hours  in  disentan-* 
gling  the  synonymy  of  a  doubtfiil  Species.  Nor  wOnld 
it  be  easy  to  prove  that  the  wordy  researches  of  the 
one  ai^e  not  to  every  practical  purpose  as  valuable  bs 
those  of  the  other.  We  smile  at  the  FVenchraan  toldl 
of  by  Manege,  that  was  so  enraptured  with  the  study 
of  heraldry  and  genealogy,  as  to  lament  the  hard  case 
-of  our  fcMrefather  Adam,  who  could  not  possibly  amuse 
himself  with  such  investigations  \  But  many  an  enta* 
Biologist  who  has  felt  the  delicious  sensation  attendant 
upon  the  indisputable  ascertainment  of  an  insect^ 
name  after  a  long  search,  will  feel  inclined  to  indulge 
XA  similar  grief  for  the  unhappy  lot  of  his  successors^ 
when  all  shall  be  ^smooth  sailing  in  the  science. 

But  in  behalf  of  those  who  are  more  eminently  en* 
titled  to  be  called  entomologists^^-tfaose  who,  not  con*> 
tent'with  collecting  and  iiivestigating  insects,  occupy 
themselves  in  naming  and  describing  such  as  have  been 
before  unobserved ;  in  instituting  new  genera  or  re^ 
forming  the  old ;  and,  to  say  all  in  one  word,  in  per» 
fecting  the  system  of  the  science,  still  higher  claims 
can  be  urged.  Suppose  that  at  this  moment  our  die»' 
tionaries  of  the  French  and  German  languages  were  so 
very  de&ctive>  that  we  were  unable  by  the  use  of  them 
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t6  profit  from  thie  discoveries  of  their  philosoj^rs ; 

y  tile  labours  of  a  Mickaelis  bein^  a  sealed  book  to  our 
theologists,  aad  those  of  La  Place  to  our  astronomers* 
On  tills  suppofiition,  would  not  one  of  the  most  imports* 
taut  literary  undertaking  be  the  compilation  of  more 
perfect  dictionaries,  and  would  not  the  humblest  con^ 
tribiitor  to  such  an  end  be  deemed  most  meritorioiraly 
^li^ged?  Now  precisely  what  an  accurate  dictionary 
of  a  particular  language  is  towards  enabling  the  world 
to  participate  in  the  discoyeries  published  in  that  lan^ 
guage,  is  a  system  of  Ekitomology  to;prard8  enabling 
imaskind  to  derive  advantage  from  any  discoveries  re* 
lative  to  insects.  A  good  system  of  insects  containing 
Idl  the  known  species,  arranged  in  appropriate  genera, 
ftmilies,  orders,  and  classes,  is  in  fact  a  dictionary, 
fmtting  it  within  our  power  to  asceiiain  the  name  of 
any  given  insect,  and  thus  to  learn  what  has  been  ob- 
served respecting  its  properties  and  history  as  readily 
lis  we  determine  the  meaning  of  a  new  word  in  a  lexi«^ 
4M>n.  In  order  to  impress  upon  you  more  forcibly  the 
-absolute  need  of  such  a  system,  I  must  enter  intoMiH 
ftrther  detail. 

There  is  scarcely  a  country-  in  which  several  thouv 
saad  insects  may  not  be  found.  Now,  without  some 
scientific  arrangement,  how  is  the  dbserver  of  a  ikew^ 
fact  respecting  any  one  of  them,  to  point  out  to  distant 
countries  and  to  posterity  the  particular  insect  he  had 
in  view  ?-  Suppose  an  observer  in  England  were  to  ind 
a  certain  beetle  which  he  had  demonstrated  to  be  ii 
specific  for  consumption;  and  that  it  was  necessary 

'  that  this  insect,  which  there  was  reason  to  believe  iras 
common  in  every  part  of  the  world,  should  be  lulmi- 
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nistered  in  a  recent  state*  Would  he  not  be  aniious  i9 
proclaim  the  happy  discovery  to  sufferers  in  all  quar^' 
ters  of  the  globe  ?  As  his  remedy  would  not  admit  of 
transportation,  he  would  have  no  other  means  than  by 
describing  it.  Now  the  question  is,  whether,  on  the 
supposition  that  no  system  of  Entomology  existed,  h^ 
would  be  able  to  do  this,  so  as  to  be  intelligibly  to  a 
physician  in  North  America,  for  instance,  eager  to  ad^ 
minister  so  precious  a  medicine  to  his  expiring  pa« 
tient?  It  would  evidently  be  of  no  Use  to  say  that  th^ 
specific  was  a  beetle :  there  are  thousands  of  different 
beetles  in  North  America.  Nor  would  i^ize  or  eolour 
be  any  better  guide :  there  are  hundreds  of  beetles  of 
the  same  size  and  the  same  colour.  Even  the  plant  oii 
which  it  fed  would  be  no  sufficient  clue  ;  for  many  iA^ 
sects,  resembling  each  other  to  an  unpractised  eyey 
feed  on  the  same  plant ;  and  the  same  insect  in  differ- 
ent couivtries  feeds  upon  different  plants^  Hi»  only  re- 
source, then,  would  be  a  coloured  figure  and  full  de- 
scription of  it.  But  every  entomologist  knows  that 
'there  exist  insects  perfiectiy  distinct,  yet  so  nearly  r<&« 

^embling  each  other,  that  no  engraving,  nor  any  lai^ 
gua'ge  other  than  that  strictly  scientific,  can  possibly 
discriminate  them.  After  all^  therefore,  the  chances 
arej  that  our  discoverer's  remedy,  invaluable  as  it  fl^ight 
be,  must  be  confined  to  his  own  immediate  neighbour- 
liobd,  or  to  those  whocame  to  receive  personal  infor- 

'  mation  from  him.  But  with  what  ease  is  it  made  known 
when  a  system  of  the  science  )Bxists !  ^  If  the  insect  be 
akeady  described,  he  has  but  to  mention  its  generic 
and  trivial  names,  and  by  aid  of  two  words  alone, 
every  eiitomologist,  though  m  the  most  distant  region^ 
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-^whether  a  Swede,  a  German,  or  a  Frenchman; 
whether  a  native  of  Europe,  of  Asia,  of  America,  or  of 
Africa,  knows  instantly  th^^  very  species  that  is  meant, 
and  dan  that  moment  ascertain  whether  it  be  within 
his  reach.  If  the  species  be  new  and  undescribed,  it 
is  only  necessary  to  indicate  the  genus  to  which  it  be- 
long^ the  species  to  which  it  is  most  nearly  allied, 
and  to  describe  it  in  scientific  terms,  which  may  be 
done  in  few  words,  and  it  can  at  once  be  recognised 
by  every  one  acquainted' with  the  science. 

You  will  think  it  hardly  credible  that  there  should 
be  so  much  difficulty  in  describing  an  insect  int^Uigi- 
bly  without  the  aid  of  system ;  but  an  argumentum  ad 
hominem,  supported  by  some  other  facts,  will,  I  con- 
jecture, render  this  matter  more  comprehensible.  You 
have  doubtless,  like  every  one  else,  in  the  showery 
days  of  summer,  felt  no  little  rage  at  the^ie^,  which 
at  such  times  take  the  liberty  of  biting,  our  legs,  and 
contrive  to  make  a  comfortable  meal  through  the  in- 
terstices of  their  silken  or  cotton  coverings.  Did  it,  I 
pray,  ever  enter  into.your  conceptiop,  that  these  blood- 
thirsty tormentors  are  a  different  species  from  those 
flies  which  you  are  wont  to  see  extending  the  lips  of 
their  little  proboscis  to  a  piece  of  sugar  or  a  drop  of 
wine  ?  I  dare  say  not.  But  the  next  time  you  have 
sacrificed  one  of  the  former  to  your  just  vengeance, 
catch  one  of  the  latter  and  compare  them.  I  question 
if,  after  the  narrowest  comparison,  you  will  not  still 
venture  a  wager  that  they  are  the  veryNsame  species. 
Yet  you  would  most  certainly  lose  your  bet.  They 
are  not  even  of  the  same  genus-^-one  belonguig  to  the 
genus  Mttsca  <ilf.  domestica,  L.),  and  the  other  to  the 
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genus  .StoisQxys  iS.  cakHranSj  ¥.) ; .  ulid  x>n,  a .  H 
examination  you  wiU  find  tbat,  however  alike  in 
respects,  they. differ  wid^y.in  the  shape  of 
proboscis;  that  of  the.Stovnoxy8beinga  homy  s] 
pouftted  weapon,  capable  of  piercing  the  fle^h, 
the  aoft^  blunt  organ  of  the.  IVIusca  is  perfectly  ii 
petent  to  any  such  operation.  In  future,  whih 
no  Iqngar  load  the-  whole  race  of  the  house-fly 
the  execrations  which  properly  belong  to  a 
different  tri|)e,  you  will  ^ease  being  surprised  tl 
ordinary .  description  should  be  insufficient  to  d 
miaate  an.«insect»  Iti^,tothis  insufficiency  th 
must  attribute  our  ignorance  of  so  many  of  the  u 
mentioned  by  the  old^  naturalists,  previously  1 
systematic  improvements  of  the  immortal  Linne 
to  the  same  cause  we  must  refer  the  impossibili 
determining  what  species  are  alluded  to  in  t] 
counts  of  many  modern  travellers,  and  agricult 
who  have  been  ignorant  of  Entomolpgy  as  a  ^c 
Instances  .without  number  of  this  ipipossibjlity 
be  adduced,  but  I  shall  confine  myself  to  two. 

Que,  of  the  greatest  pests  of  Surinam  and  oth< 
regions  in  South  America^  is  th^  insect  ^ca^ed 
West  Indies,. wherQ  it  is  also  troublesoijDe,  the< 
(Pule^pemtrans^  l«.)i> a  minute  species,  tp  the  c 
of  whiqb  I  shall  again  have  .occa^on  to  adv^rtj 
insect  is  mentioned  by  almost  all  the  writers  i 
countries  where  it  is  found.  Nfyt  less.  Xl^n  ef 
ten  of  them  have  endeavoured  to  give  a  fiiU  d 
tion  of  it,  and  some  of.  them  have  even  fig\ured  j 
yet,  strange  td  say,  it  was  not  certainly  known  if 
it  wa^  a^  flea  (Pukx}  or  a  mite  {AccHrmy^  till  i 
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petent  ntittiraltst  undertook  to  inveertigate  its  history, 
and  in  a  sli^ort  paper  in  the  Swedish  Transaetions,^ 
proved  that  Linn6  Was  not  mistaken  in  referring  it  tp 
the  former  genus. 

The  second  instance  of  the  insufficiency  of  popular^ 
description  is  even  more  extraordinary.  In  1788  ati 
alarm  was  excited  in  this  country  by  the  probability  of 
importing,  in  cargoes?  of  wheiTt  from  North  America, 
the  insect  known  by  the  name  of  the  Hessian  fly,  who^e 
dreadful  ravages  will  be  adverte*!  to  hereafter.  How- 
ever the  insect  tribes  are  in  general  despised,  they  had 
on  that  ocli^asion  ample  revenge..  '  The  privy  council 
sat  day  after  day  anxiously  debating  what  measures 
should  be  adopted  to  ward  oiT  the  danger  of  a  cala- 
mity,  more  to  be  dreaded,  as  they  well  knew,  than  Ae 
plague  or  pestilence.  Expresses  were  sent  off  in  all 
directions  to  the  officers  of  the  customs  at  the  different 
outports  respecting  the  examination  of  cargoes — di- 
spatches written  to  the  ambassadors  in  France,  Au- 
stria, Prussia,  and  Ameri^,  to  gain  that  information 
of  the  want  of  which  they  were  now  so  sensible :  and 
so  important  was  the  business'deemed,  that  the  minutes 
of  council  and  the  documents  collected  from  all  quarters 
fiU  upwards  of  two  hundred  octavo  pages  \  Fortu- 
nately England  contained'  one  illtrstrious  baturalist, 
the  most  authentic  source  of  information  on  all  Sub- 
jectS'Which connect  Natural  History  with  Agriculture 
and  the  Arts,  to  whom  the  privy  council  had  the' wis- 
dom to  apply ;  and  it  was  by  Sir  Joseph  Banks's  ento- 
mological knowledge,  and  through  his  suggestions,. 

ASwartziD  JToii^;.  Vet*  Ac,  Ngd. band,  Ix.AO. Plate -XXIII.  Fig.  ia» 
bY^UBg**  JnnaU  of  AgricuUureiXU  40^ 
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.that  tbey  were  at  length  enabled  to  form  gome  kih< 

judgement  on  the  subject.   This  judgement  was  a 

V  all^  however,  very  imperfect.  Ab  Sir  Joseph  Banks 
never  seen  the  Hessian  fly,  nor  was  it  described  in 

.entomological  system,  he  called  for  facts  respectin; 
nature,  propagation,  and  economy,  which  could  be 
only  from  America.  These  were  obtained  as  spee 
as  possible,  and  consist  of  numerous  letters  from  i 
viduals;  essays  from  magazines;  the  reports  of 
British  minister  there,  &c.  &c.  One  would  have  i 
po^d  thrt  fioftt  these  statements,  many  of  them  dr 
up  by  formers  who  had  lost  entire  crops  by  the  inf 
which  they  profess  to  have  examined  in  every  st 

.  the  requisite  information  might  have  been  acqui 

.  So  far  however  was  this  from  being  the  case,  that  n 
of  the  writers  seem  ignorant  whether  the  insect 
a  moth,  a  fly,  or  what  they  term  a  bug.  And  the 
from  the  concurrent  testimony  of  several  its  bei 
two-winged  fly  seemed  pretty  accurately  ascertai 
no  intelligible  description  is  given,  from  which 
naturalist  can  infer  to  what  genus  it  belong! 

.  whether  it  is>a  known,  species.  With  regard  to 
history  of  its  propagation  and  economy  the  staten 

.  were  so  various  and  contradictory,  that  though  h< 
such  a  mass  of  materials  before  him.  Sir  Joseph  B 

.  was  unable  to  reach  any  satisfiictory  conclusion. 

Nothing  can  more,  incontrpvertibly  d^ionstrat 

importance  of  studying  Enton^ology  as  a  science 

.this  fiict.  Those  observations,  to  which  thousan 
unscientific  sufferers  proved  themselves  incompe 
would  have  been  readily  made  byoneentomol 
well  versed  in  his  science.    He  would  at  once 
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determined  the  order  and  genus  of  the  insect,  and  ' 
whether  it  was  a  known  or  new  species ;  and  in  a 
twelvemonth  at  furthest  he  would  have  ascertamedin .' 
what  maimer  it  made  its  attacks,  and  whether  it  were 
possible  that  it  might  be  transnitted  along  with  grain 
into  a  foreign  country :.  and  on.  these  solid  data  he 
could  have  satisfactorily  pointed  out  the  best  mode  of 
eradicating  the  pest,  or  preventing  the  extension  of  its 
ravages. 

But  it  is  not  merely  in  travellers  and  popular  <^  - 
servers  that  the  want  of  a  systematic  knowledge  of 
Entomology  is  so  deplorable.     A  great  portion  of  the 
labours  of  the  profoundest  naturalists  have  been  from  • 
a  similar  cause  lost  to  the  world.   Many  of  the  insects . 
concerning  which  Reaumur  and  Bonnet  have  recorded  - 
the  most  interesting  circumstances,  cannot,  from  their 
neglect  of  system,  be  at  this  day  ascertained\     The 
former,  as  Beckmann^  states  on  the  authority  of  his 
letters,  was  before  his  death  sensible  of  his  great  error 
in  this  respect :  but  Bonnet,  with  singular  inconsist* 
ency,  const&intly  maintained  the  inutility  of  system, 
even- on  an  occasion  when,  from  his  ignorance  of  it, 
Sir  James  Smith,  speaking  of  his  experiments  on  the 
barberry,  found  it  quite  impossible  to  make  him  com- 
prehend what  plant  he  referred  to*^. 

So  g^eat  is  the  importance  of  a  systematic  arrange- 
ment of  insects.  Yet  no  such  arrangement  has  hither- 
to been  completed.    Various  fragments  towards  it  in- 

a  No  one  knew  Reaiimar*s  AheiUe  Tnpisntre  until  Latreille,  happtty 
combiniftg  system  with  aettestion  to  the  economy  of  insects,  proved  it  to 
be  %  ^icwf  species—^bis  Megachile  Vapaverisn'^Hist.  de  Foumiis,  29?. 

b  ^ibUothek.  vii.  310.  c  Tour  on  the  Continent^  iii.  150. 
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deed  exist.    But  the  work  itself  is  in  the  state  of  a 
dictionary,  wanting  a  considerable  proportion  of  the 
words  of  the  language  it  professes  to  explain ;  and 
placing  those^  which  it  does  contain,  in  anx>rder  often 
so  arbitrary  and  defective,,  that  it  is  difficult  to  discover 
even  the  page  containing  the  word  you  are  in  search 
of*    Can  it  be  denied,  then,  that  they  are  most  meri- 
toriously employed,  who  devote  themselves  to  the  re* 
moval  of  these  defects — ^to  the  perfecting  of  the.system 
•^andto  clearing  the  path  of  future  economical ,  or 
physiological  observers  from. the  obstructions  which 
now  beset  it  ?  And  who  that  knows  the  vast  extent  of 
the  science,  and. how  impossible  it  is  that  a.divided at- 
tention can  embrace  the  whole,  will  contend  that  it  is 
not  drairable  that  some  labourers  in  the  field  of  lite- 
rature should  devote  themselves  entirely  and  exclu- 
sively to  this,  object  ?  .Who  that  is  aware  of  the  im- 
portance of  the  comprehensive  views  of  a  Fabricius, 
an  lUiger,  or  a  LatreiUe,  and  the  infinite  saving  of 
time  of  which  their  inquiries  will  be  productive  to 
their  followers,  will  dispute   their  claim  to   rank 
amongst  the.  most  honourable  in  science?  • 

II,  No  objection,  I  think,  now  remains  against  ad- 
dicting ourselves  to  entomological  pursuits^  but  that 
which  seems  to  have  the  most  weight  with  you,  and 
which  indeed  is  calculated  to  make  the  deepest  ia^res- 
sion  upon  the  be^t  minds — I  mean  the  charge  of  inhu- 
manity, and  cruelty.  That  the  science  of  Eptomology 
cannot  be  properly  cultivated  widiout  the  death  of  its 
objects,  and  that  this  is  npt  to  be  efiected  without  put- 
ting them  to  some  pain,  must  be  allowed ;  but  that  this 


OBJECTIONS    ANSWERED.  55 

substantiates  the  charge  of  cruelty  against  us  I  alto* 
getber  deny.  Cruelty  is  an  upnecessary  infliction  of 
suffering,  when  a  person  is  fond  of  torturing  or  de- 
stroying God's  creatures  frokii  tner^  wantonness,  with 
no  useful  end  in  view ;  or  when,  if  their  death  be  use- 
ful and  lawful,  he  has  recourse  to'ciiruitoiis  modes  of 
killing  them,  where  direct' ones  would  answer  equally 
well.  This  is  i:ruelty^  and  this  with  you  I  abominate ; 
but  not  the  infliction  of  death  when  a  jiist  occasion 
calls  f<Mr  it. 

>  They  who  see  no  cruelty  in  the  sports  of  the  field, 
^  they  are  called,  can  never,  *of  course,  consistently 
allege  such  a  charge  against  the  entomologist;  the 
tortures  of  wounded  birds,  of 'fish  that  swallow  the 
ho6k  and  break  {he  line,  or  of  tfte  htmted  hare,  being, 
beyojo^  comparison,  greater  tiiati  those  of  insects  de- 
stroyed til  the  iisuar  mode.  With  respect  to  utility, 
the  sportsman,  who,  though  he  adds  indeed  to  the  ge-^ 
neral'stock  of  food,  makes  amusement  his  primary  ob- 
ject,'milst  surely  yield  the  palm  to  the  entomologist, 
who  adds  to  the  general  stock  of  mental  food,  often 
supplies  hints  for  useful  improvements  in  the  arts 
and  sciences,  and  the  objects  of  whose  pursuit,  unlike 
those  df  the  former,  are  preserved  and  may  be  applied 
to  use  for  many  years. 

But  in  the  view  even  of  those  few  who  think  inhu- 
manity chargeable  upon  the  sportsman,  it  will  be  easy 
to  place  considerations  which  may  rescue  the  entomo- 
logist from  such  reproof.  It  is  well  known  that,  in 
proportion  as  we  descend  in  the  scale  of  being,  the 
sensibility  of  the  objects  that  constitute  it  diminishes. 
The  tortoise  walks  about  after  losing  its  head;  and  the 
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Polypus,  SO  &r  from  being  injured  by  the  application 
of  the  knife^  thereby  acquires  an  extension  of  exist- 
ence. Insensibility  almost  equally  great  may  be  found 
in  the  insect  world.    This,  indeed,  might  be  inferred 
dfiriofij  since  Providence  seems  to  have  been  more 
prodigal  of  insect  life  than  of  that  of  any  other  order 
of  creatures,  animalcula  perhaps  alone  excepted.  No 
part  of  the  creation  is  exposed  to  the  attack  of  so 
many  enemies,  or  subject  to  so  many  disasters ;  so 
that  the  few  individuals  of  each  kind  which  enrich  the 
valued  museum  of  the  entomologist,  many  of  which 
ar«  dearer  to  him  than  gold  or  gems,  are  snatched 
from  the  ravenous  maw  of  some  bird  or  fish'  or  rsCpa* 
cious  insect ;  would  have  been  driven  by  the  winds 
into  the  waiters  and  drowned ;  or  trodden  underfoot 
'  by  man  or  beasts, — ^for  it  is  not  easy,  in  some  parts  of 
the  year,  to  set  foot  to  the  ground  without  crushing 
these  minute  animals ;  and  thus  also,  instead  of  being 
buried  in  oblivion,  they  have  a  kind  of  immortality 
conferred  upon  them.     Can  it  be  believed  that  thc^ 
beneficent  Creator,  whose  tender  mercies  are  over  all 
his  works,  would  expose  these  helpless  beings  to  such 
innumerable^enemies  and  injuries,  were  they  endued 
with  the  same  sense  of  pain  and  irritability  of  nerve 
with  the  higher  orders  of  animals  ? 

But  this  inference  is  reduced  to  certainty,  when  we 
attend  to  the  facts  which  insects  every  day  present  to 
us,  proving  that  the  very  converse  of  our  great  poet'si 
conclusion, 

.  .....  ^'  The  poor  beetle  that  we  tread  upon, 

In  corporal  sufferaBce  finds  a  pang  as  great 
As  when  a  giant  diesi*' 
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must  be  re^rded  aa  nearer  the  truth.  Not  to  mention 
the*  peculiar  organization  of  insects,  which  strongly 
favours  the  idea  I  am  inculcating,  but  which  will  be 
considered  more  properly  in  another  place,  their  sang 
froid  upon  the  loss  of  their  limbs,  even  those  that  we 
account  most  necessary  to  life,  irrefragably  proves.that 
the  pain  they  suffer  cannot  be  very  acute.  Had  a  giant 
lost  an  arm  or  a  leg,  or  were  a  sword  or  spear  run  through 
his  body,  he  would  feel  no  great  inclination  for  running 
about,  dancing,  or  eating.  •  Yet  a  crane-fly  (Tipula) 
will  leave  half  its  legs  in  the  hands  of  an  uniucky  boy 
who  has  endeavoured  to  catch  it,  and  will  fly  here  an(d 
there  with  as  much  agility  and  unconcern  a&  if  nothing 
had  happened  to  it ;  and  an  insect  impaled  upon  a  pin 
will  often  devour  its  prey  with  as  much  avidity  as  when 
at  liberty.  Were  a  giant  eviscerated,  his  body  divided 
in  the  middle,  or  his  head  cut  off,  it  would  be  all  over 
with  him;  he  would  move  no  more;  he  would  be  dead 
to  the  calls  of  hunger;  oir  the  emotions  of  fear,  anger, 
or  love.  Not  so  our  insects.  I  have  seeii  the  com- 
mon  cockchafer  walk  about  with  apparent  indifference 
after  some  bird  had « nearly  emptied  its  body  of  its  - 
viscera :  a  humble-bee  will  eat  honey  with  greediness 
though  deprived  of  its  abdomen ;  atid  I  myself  lately 
saw  an  ant,  which  had  been  brought  out  of  the  nest 
by  its  comrades,  walk  when  deprived  of  its  head.  The 
head  of  a  wasp  will  attempt  to  liite  after  it  is  separated 
from  the  rest  of  the  body ;  and  the  abdomen  under  si- 
milar circumstances,  if  the  finger  be  moved  to  it,  will 
attempt  to  sting.  And  what  is  more  extraordinary, 
the  headless  trunk  of  a  male  Mantus  has  been  known  to 
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unite  itself  to  the  other  sex  \  These  facts,  out  of  hun* 
dreds  that  might  be  adduced^  are  surely  sufficient,  to 
piove  that  insects  do  not  experience  the  same  acute 
sensations  of  pain  with  the  higher  orders  of  animals^ 
which  Providence  has  endowed  with  more  ample  means 
of  jk voiding  them ;  and  since  they  were  to  be  exposed 
9Q  universally  to  attack  and  injury,  this  is  a  most  merv 
caful  provision  in  their  favour ;  for,  were  it  otherwise^ 
considering  the  wounds,  and  dismemberments,  and  lin- 
gering  deaths  that  insects  often  suffer,  what  a  vast  in- 
crease w^uld  there  be  of  the  general  sum  of  pain  and 
misery !  You  wiU  now,  I  think,  allow  that  the  most 
humane  person  need  not  hesitate  a  moment,  whether 
he  shall  devote  himself  to  the  study  of  Entomology,  on. 
account  of  any  cruelty  attached  to  the  pursuit. 

But  if  some  morbid  sentimentalist  should  still  ^x-» 
claiai,  "  Oh !  but  I  cannot  persuade  myself  even  for 
scientific  purposes  ta  inflict  the  slightest  degree  of 
pain  upon  the  most  insensible  of  creatures — "  Pray^ 
sir  or  madam,  I  would  ad^,  should  your  green-house  be 
infested  by  Aphides,  or  your  grapery  by  the  semiani* 
mate  Coccus,  would  this  extreme  of  tenderness  induce 
you  to  restrict  your  gardener  from  destroying  them  ? 
Are  you  willing  to  deny  yourself  these  unneeessaiy 
gratifications,  and  to  resign  your  favourite  fiowera 
and  fruit  at  the  call  of  your  fine  feelings  ?  Or  will 
you  give  up  the  shrimps,  which  by  their  relish  enstbJe 
you  to  play  a  better  part  with  your  bread  and  butter 
at  breakfast,  and  thus,  instead  of  adding  to  it,  contri- 
bute to  diminish  the  quantity  of  food?    If  not,  I  shall 

,    a  Dr.Smith'i Toui',!.  162*    Journ.dePhys,  xxy,$S^* 
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only  desire  you  to  recollect  that,  for  a  mere  personal 
indulgence,  you  cause  the  death  of  an  infinitely  greater 
number  of  animals,  than  all  the  entomologists  in  the 
world  destroy  for  the  promotion  of  science. 

To  these  considerations,  which  I  have  no  doubt  you 
will  think  conclusive  as  to  Uie  unreasonableness  and 
incoasisteucy  of  the  objections  made  against  the  study 
of  Entomology  on  the  score  of  cruelty,  I  shall  only  add 
that  I  do  not  intend  them  as  any  apology  for  other 
than  the  most  speedy  ^nd  least  painful  modes  of  de- 
.  stroying  insects;  and  these  will  be  pointed  out  to  you 
in  a  subsequent  letter.    Every  degree  of  unnecessary 
pain  becomes  cruelty,  which  I  need  not  assure  yotf  I 
abhor;  and  from  my  own  observations,  however  ruth« 
lessly  the  entomologist  may  seem  to  devote  the  few 
specimens  wanted  for  scientific  purposes  to  destruc- 
tion^ no  one  in  ordinary  circumstances  is  less  prodigal 
of  insect  life.     For  my  own  part,  I  question  whether 
the  drowning  individuate,  which  I  have  saved  from 
destruction,  would  not  far  out-number  all  that  I  ever 
sacrificed  to  science. 

My  next  letter  will  be  devoted  to  the  metamorphoses 
of  insects,  a  subject  on  which  some  previous  explana- 
tion is  necessary  to  enable  you  to  understand  those 
distinctions  between  their  different  states,  which  will 
be  perpetually  alluded  to  in  the  course  of  our  corre- 
spondence t  and  having  thus  cleared  the  way,  I  shall 
afterwards  proceed  to  the  considei'ation  of  the  ifyuries 
and  benefUs  of  which  insects  are  the  caiise. 

I  am,  &c. 


LETTER  III. 


METAMORPHOSES  OF  INSECTS. 
W  ERE  'a  naturalist  to  announce  to  the  world  the 

0 

discovery  of  an  ammal  which  for  the  first  five  years  of 
its  life  existed  in  the  form  of  a  serpent ;  which  then 
penetrating  into  the  earth,  and  weaving  a  shroud  of 
pure  silk  of  the  finest  texture,  contracted  itself  within 
this  covering  into  a  body  i^ithout  external  mouth  or 
limbs,  and  resembling  more  than  any  thing  else  an 
Egyptian  mummy ;  and  which,  lastly,  after  remaining 
in  this  state  without  food  and  without  motion  for  three 
years  longer,  should  at  the  end  of  that  period  burst 
its  silken  cerements,  struggle  through  its  earthy  co- 
vering, and  start  into  day  a  winged  bird, — ^what  think 
you  would  be  the  sensation  excited  by  this  strange 
piece  of  intelligence  ?     After  the  first  doubts  of  its 
truth  were  dispelled,  what  astonishment  would  suc- 
ceed !     Amongst  the  learned,  what  surmises ! — ^what 
investigations !     Amongst  the  vulgar,  what  eager  cu- 
riosity and  amazement !     All  would  be  interested  in 
the  history  of  such  an  unheard-of  phenomenon;  even 
the  most  torpid  would  flock  to  the  sight  of  such  a 
prodigy. 

But  you  ask,  '*To  what  do  all  these  improbable 
suppositions  tend  ? ''  Simply  to  rouse  your  attention 
to  the  metamorphoses  of  the  insect  ^orld,  alipost  aa 
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strange  and  surprising,  to  which  I  am  how  about  to 

direct  your  view, miracles,  which,  though  scarcely 

surpassed  in  singularity  by  all  that  poets  have  feigned, 
and  though  actually  wrought  every  day  beneath  our 
eyes,  are,  because  of  their  commonness,  and  the  mi- 
iiuteness  of  the  objects,  unheeded  alike  by  the  igno- 
rant and  the  learned. 

That  butterfly  which  amuses  you  with  its  aerial  ex* 
carsions,  one  while  extracting  nectar  from  the  tube  of 
the  honeysuckle,  and  then,  the  very  image  of  fickle- 
ness, flyiBg  to  a  rose  as  if  to  contrast  the  hue  of  its 
wings  with  that  of  the  flower  on  which  it  reposes — did 
not  cope  into  the  world  as  you  now  behold  it.  At  its 
'fiirst  exclusion  from  tKe  egg,  and  for  some  months  of  its 
existence  afterwards,  it  was.  a  worm-like  caterpillar,' 
crawling  upon  sixteen  short  legs,  greedily  devouring 
leaves  with  two  jaws,  and  seeing  by  means  of  twelve 
eyes  so  minute  as  to  be  nearly  imperceptible  without 
the  aid  of  a  microscope.  You  now  view  it  furnished 
with  wings  capa\>Ie  of  rapid  and  extensive  flights:  of 
its  sixteen  feet  ten  have  disappeared,  and  the  remain- 
ing six  are  in  most  respects  wholly  unlike  those  to 
which  they  have  succeeded ;  its  jaws  have  vanished,  and 
are  replaced  by  a  curled-up  jproboscis  suited  only  for 
sipping  liquid  sweets ;  the  fofmofits  head  is  entirely 
changed, — ^two  long  horns  project  from  its  upper  sur- 
^e ;  and,  instead  of  twelve  invisible  eyes,  you  behold 
two,  very  large,  and  composed  of  at  least  twenty  thou- 
sand convex  lenses,  each  supposed  to  be  a  distinct  and 
effective  eye ! 

Were  you  to  push  your  examination  further,  and 
•by  dissection  to  compare  the  internal  conformation  of 
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the  caterpillar  with  that  of  the  butterfly,  you 
witness  changes  even  more  extraordinary, 
former  you  would  find  some  thousands  of  m 
which  in  the  latter  are  replaced  by  others  of 
and  structure  entirely  different.  Nearly  th^ 
body  of  the  caterpillar  is  occupied  by  a  capacic 
mach.  In  the  butterfly  this  has  become  convert 
an  almost  imperceptible  thread-like  viscus ;  a 
abdomen  is  now  filled  by  two  large  packets  o 
or  other  organs  not  visible  in  the  first  state, 
former,  two  spirally-convoluted  tubes  were  fillc 
a  silky  gum ;  in  the  latter,  both  tubes  and  si] 
almost  totally  vanished;  and  changes  equall] 
have  taken  place  in  the  economy  and  structiure 
nerves  and  other  cMrgans. 

What  a  surprising  transformation  !  Nor  w 
alL  'The  change  from  one  form  to  the  other  ^ 
direct.  An  intermediate  state  not  less  singula 
vened.  After  casting  its  skin  even  to  its  vei 
several  times^  and  attaining  its  full  growth,  th< 
•pillar  attached  itself  to  a  leaf  by  a  ^Iken  girt 
body  greatly  contracted :  its  skin  once  mor 
asunder,  and  tlisclosed  an  oviform  mass,  with 
teriot  mouth,  eyes,  or  limbs,  and  exhibiting  n< 
symptom  of  life  than.a  slight  motion  when  t< 
In  this  state  of  death-like  torpor,  and  without 
food,  the  insect  existed  for  several  months,  i 
length  the  tomb  burst,  and  out  of  a  case  not  mo 
an  inch  long,  and  a  quarter  of  an  inch  in  dii 
proceeded  the  butterfly  before  you,  which  coyer 
face  of  nearly  four  inches  square. ; 

Almost  every  insect  which  you  see  has  undej 
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traiiBfonnatioB  as  singular  and  surfHrisingy  though  va- 
ried in  many  of  its  circumstances.  That  active  little 
fly,  now  an  unhidden  guest  at  your  table  %  whose  deli- 
cate palate  selects  your  choicest  viands^.one  while  ex^- 
tending  his  proboscis  to  the  margin  of  a  drop  of  wine, 
and  then  gaily  flying  to  take,  a  more  solid  repast  from 
a  pear  or  a  peach;  now  gamboling  with  his  comradeis 
in  the  air,  now  gracefully  currying  his  furled  wings 
with  his  taper  feet, — was  but  the  other  day  a  disgust- 
ing grub,  without  wings,  .without  legs,  without  eyes, 
wallowing,  well  pleased^  in  the  midst  of  a  mass  of  ex« 
crement. 

The  "  grey-coated  gnat,'"  whose  humming  saluta- 
tion, while  she  makes  her  airy  circles  about  your  bed, 
gives  terrific  warning  of  the  sanguinary  operation  in 
which  she  is  ready  to  engage,  was  a  few  hours  age  the 
inhabitant  of  a  stagnant  pool,  niore  in  shape  like  a  fish 
than  an  insect.  Then  to  have  been  taken  out  of  the 
water  would  have  been  speedily  fatal ;  now  it  could  as 
little  exist  in  any  other  element  than  air.  Then  it 
breathed  through  its  tail ;  now  through  openings  id  its 
sides.  Its  shapeless  head,  in  that  period  of  its  exist- 
ence, is  now  exchanged  for  one  adorned  with  elegantly 
tufted  antenne,  and  furnished,,  instead  of  jaws,  with 
an' apparatus  more  artfully  constructed  than  the  cup- 
ping glasses  of  the  phlebotomist — an  apparatus  which, 
at  the  same  time  that  it  strikes  in  the  lancets,  compo-* 
ses.  a  tube  for  pumping  up  the  flowing  blood. 

The  ^^  shard-born  beetle,''  whose  ^^  sullen  horp," 
as  he  directs  his  "  droning  flight''  close  past  your  ears 

•  '*  Ccenis  etiam  noD  vocatus  ut  Musca  advolo."     Aristoptaon  in  Pi;* 
thagoritia  apoii  Athenntim.  (Monffei,  56.) 
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in  your  evening  walk,  calling  up  in  poetic  assodatioli 
the  lines  in  which.be  has  been  alluded  to  by  Shake* 
speare,  Collins,  and  Gray,  was  not  in  his  infancy  an  in- 
habitant of  air;  the  first  period  of  his  life  being  spent 
in  gloomy  solitude,  as  a  grub,  under  the  surface  of  the 
earth. — The  shapeless  maggot,  which  you  scarcely  fail 
to  meet  with  in  some  one  of  every  handful  of  nuts  yon 
crack,  would  not  always  have  grovelled  in  that  hum<- 
ble  state.  If  your  unlucky  intrusion  upoil  its  vaulted 
dwelling  had  not  left  it  to  perish  in.  the  wide  world,  it 
would  ba:ve  continued  to  reside  there  until  its  full 
growth  had  been  attained.  Then  it  would  have  gnawed 
itself  ah  opening,  and  having  entered  the  earth,  and 
.passed  a  few  months  in  a  state  of  inaction,  would  at 
length  have  emerged  an  elegant  beetle  furnished  with 
a  slender  and  very  long  ebony  beak ;  two  wings,  and 
two  wing-cases,  ornamented  with  yellow  bands ;  six 
feet;  and  in  every  respect  unlike  the  worm  from  which 
it  proceeded. 

That  bee ^but  it  is  needless  to  multiply  instances. 

A  sufficient  number  has  been  adduced  to  show,  that 
the  apparently  extravagant  supposition  with  which  I 
set  out  may  be  paralleled  in  the  insect  world;  and  that 
the  metamorphoses  of  its  inhabitants  are  scarcely  less 
astonishing  than  would  be  the  transformation  of  a  ser- 
pent into  an  eagle. 

These  changes  I  do  not  purpose  explaining  minutely 
in  this  place :  they  will  be  adverted  to  more  fully  in 
subsequent  letters.  Here  I  mean  merely  to  give  you 
such  a  general  view  of  the  subject  as  shall  impress  you 
with  its  claims  to  attention,  and  such  an  explanation  of 
^he  states  through  which  insects  pass,  and  of  the  difib- 
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Irdni  terms  made  use  of  to  designate  them  in  each,  as 
shall  enable  you  to  comprehend  the  frequent  allusions 
whidh  must  be  made  to  them  in  our  future  correspond-^ 
ence. 

The  states  through  which  insects  pass  are  four :  the 
tgg/  theiarva/  the  pupa,'  and  the  imag'o.  ! 

The  first  of  these  need  not  be  here  adverted  to.  In 
the  second^  or  immediately  ^fter  the  exclusion  from  the 
egg,  they  are  soft,  without  wings,  aiid  in  shape  Usually 
somewhat  like  worms^  This  Linn6  called  the  larva 
state,  and  an  insect  when  in  it  a  laroa^  adopting  a  Latin 
word  signifying  a  tnask^  because  he  considered  the  real 
insect  while  under  this  form  to  be  as  it  were  masked* 
In  the  English  language  wcf  have  no  common  term  that 
applies  to  the  seciond  state  o€  all  insects,  though  we 
have  several  for  that  of  different  tribes^  Thus  we  call 
the  coloured  and  often  hairy  larvee  of  butterflies  and 
moths  taterpillars/  the  white  and  mor^  compact  larvas 
of  flies,  many  beetles,  &c.  grubs  or  maggots^*  and  the 
depressed  larvae  of  many  other  insects  worms ^  The 
two  former  terms  I  shall  s<Mnetimes  use  in  a  similar 
sense,  rejecting  the  last^  which  ought  to  be  confined  to 
true  vermes;  but  I  shall  more  commonly  adopt  Linne's 
terra,  and  call  insec^ts  in  their  second  state,  larvasK 

In  this  period  of  their  life,  during  Which  they  eat 
voraciously  and  cast  their  skin  several  times,  insects 

'''  "  •        ■  *  * 

a  Gefttibf  ot  gentte»f  is  a  synonymous  word  employed  by  our  old  ^u*    • 
thors,  bilt  is  now  obsolete,  except  with  tinklers.    Thus  Tiiaser,  in  Si  pas - 
99!gt  pointed  out  to  me  by  Sir  Joseph  Banks  ^^ 

^  Rewerd  not  thy  theep  when  ye  take  off  his  cote 
With  twitches  and  patches  as  brode  as  a  grote  i 
Let  not  such  ungentlenesse  happen  to  thine 
Least  flie  with  her  genlils  do  make  it  to  pine.** 
b  For  th«  differed  l^ind^  of  larvie,  see  Platei  XYII.  XYIU.  XIX.  , 
rOL,  I.  F 
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live  a  shorter  or  longer  period,  some  only  a  few  dayf 
or  .weeks,'  otkers  Beveral  months  or  years.  They  itheii 
cease  eating;  fix  themselTes  in  a  secure  place;  their 
skin  separates  once  more  and  discloses  an  oblong  body^ 
and.  they  have  now  attained  the  third  state  of  their 
existence.  ... 

From  the  swathed  appearance  of  most  insects  in  this 
state,  in  whidi  they  do  not  badly  resemble  in  miniatore 
a  chiU  trussed  op  lil^ejt  mummy  in  swaddling  clothes^ 
according  to  the. barbarous  foshion  ouce  prevalent 
here^  ai^  itiU  retaiAedin  many  parts  of  the  continent ; 
Linne  h^cstUedit  the  papa,  state^  and  an  insect  when 
under  .this  form  a  jMrpay^-^terms  which'  will  be  here 
adoptedinihe  same  sense,  in  this  state  most  insects 
eat  no  ^Kodd ;,  areinfiapable  pf  locomotion ;  and  if  open* 
ed^seemfilled  with  a:  watery  Auid,  iii  which  no  distinct 
organs' can  beiraced.  Ebcternally,  however^  the  shape 
of  the  pups  of  different  tribes  varies  considerably ,  and 
different.names  have  been  applied  to  them.       M 

Those  of  the  beetle  and  bee  trib^aara  covered  wkh 
u^membranoiw  skin,  indooi  ^  in  separate  .oil  dibtinet 
eheaths  the  External  orgahs,ta8  the  antennae^  legs,  and 
.wings^'  which  are  conseqi»enily  not  closely  applied  to 
the.body^  but  have  their  form  fiu*  the  most  part  clearly 
distinguishable.  To.  thes^  Aristotle  originally  ^ve 
thenameof  ttympAir%  which  was  continued  by  Swam*- 
merdam  and  other  authors  prior  to  Linne,  who  calls 
^  them  incomplete  pnpd^y  and  has  been  adopted  by  many 
English  writers  on  insects^. 

Butterflies,  moths,  and  some  of  the  two-winged  tribe, 
are  in  their  pupa  state  also  inclosed  in  a  similar  mem- 
branous envelope ;  but  their  legs^;antenii%.  and  wings, 
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^te  closely 'folded  oyer  tbe  breast  and  Bides ;  and  tbe 
Wbole-  body  inclosed,  in  a  comnron  case  or  cot^ring  of 
a  homy  consistence,  which  admits,  ainuch  less  distmict 
"view  of  the  organs  beneath  it.  As  these  pup®  are  often 
tinged  of  a  golden  colour,  they  were  called 'firoilivthis 
tircumstanoe  chrj/sidides  by  the  Greeks,  and'  mreliqs 
by  the  Romans,  both  which  t^ms  are  in  some  mes^isujre 
become  anglicized;  and.thongh^not  strictly  applicable 
to  migUded  pupsBi  are  now  often  given  to;  those,  of  ^11 
tepidopterous  insects  ^  These  by  Linn6  are  dendmi- 
Hated  oWec^erf  pupsB'*. 

a  la  explanation  of  the  lenns  Legidofttray  Lepidopter&uSf  CQhoptera^ 
&c.  which  will  frequently  occar  In  the  following  pages  befofe  coming 
regularly  to  defiriiilons,  it  is  necessary  here  to  state  that  they 'have  re- 
ference to  the  names  given  by  entomologistfl  to  the  different  ordert  or 
tribes  of  iniects,  asunder:- 

1  CoUopUra  consisting  of  BeetUs,,.  Plate  I.  Fig.  1—- 6. 

2  StrepsipUrn  of  the  genera  Xeno$  &udStylops,  Platell.  Fig. I. 
9DerfMptera»  of  ih^  Eahtigs,    Plate  I.  Fig.  7. 

4  ihfk0ptera  •    '  of  Cockroacieg^  LocutUy  Gratskopptri^'CricketSf 

SpttireSy  MfoUes^f^c.    Plate  IL  Fig,8.  3. 

5  HemipUra  consisting  of  Bums^  Cicada f  TVater^seorpionif  Water^boat' 

men,  Plant-Ucsp  Cochineal  Insects,  &c.    Plate  II.  Fig.  4. 5. 

6  Trichoptera  consisting  of  tiie  flits  produced  by  the  various  species  of 

Ca96*taorv^^  ThrygoMm^  t.    Plate  ill.  Fig.  4. 
T  Lepidi^Ura  tiMsistii^  of  BtHlej^f,  Ha»JtmQth$yB.9dMoths,  Plate  III* 

Fig.  1—3. 
.8  NeiKToptera  consisting   of   Dragon-ftieSf  Ani^Uon^y  Ephemerte^  3fc« 

Plate  III.  Fig.  5. 6. 
t  '^Sj^Ht^ioj^ii  ^utiiMg  iff  Bt68^  Pfojf  s,  and  d'thef  insects  armed  with 
^    ;    «  jUn^  or  0np^aUwri  and  its  wO&tik    Plate  IV.  F^.  1-^.' 
-  IP  IHpHr^  cposisting  of  FUes^  Qfuddi  and  other  two»wingcd  insects. 
.    Plat«?  IV.  Fig.  4. 6.    Plate  V.  Fig,  1. 

11  JphanipUra  consisting  of  the  Flea  genus.    Plate  V.  Fig.  2. 

12  ^pteM         ■' ^-^  of  3««,Xfc«,  &tf.    PUite  V.  Pig.  3—^. 

b  PLATBrXyi.    F».  10-13. 
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I  liaTe  said  that  most  insects  eat  no  food  in  the  piipA 
state.  This  qualification  is  necessary,  because  in  th^ 
metamorphoses  of  insectd^  as  in  all  her  other  opera-* 
tions,  nature  proceeds  by  measured  steps*,  and  a  very 
considerable  liUmber  (the  tribe  of  locusts,  cockroaches, 
bugs,  spiders,  &c.)  not  only  greatly  resemble  the  per- 
fect insect  in  form,  but  are  equally  capable  with  it  of 
eating  and  moving.  As  these  insects,  however,  cast 
their  skins  at  stated  periods,  and  undergo  changes, 
though  slight,  in  their  external  and  internal  conforma* 
tion,  they  are  regarded  also  as  being  subject  to  meta'^ 
morphoses.  These  pupse  maybe  subdivided  into  two 
clashes :  first,  those  comprised,  with  some  exceptions, 
under  the  Linnean  Aptera^  which  in  almost  every  re- 
spect resemble  the  perfect  insect,  and  were  called  by 
Iiinn6  complete  pupae ;  and  secondly,  those  of  the  Lin- 
nean order  Hemipterd^  which  resemble  the  perfect  in- 
sect, except  in  having  only  the  rudiments  of  wings,  and 
to  which  the  name  ot  semucomplete  pupe  was  ap{died 
by  Linn6,  and  that  of  semi-nymphs  by  some  oth^  au- 
thors \  There  is  still  a  fifth  kind  of  pupee,  which  are 
not,  as  in  other  instances,  excluded  from  the  skin  of 
the  larva,  but  remain  concealed  under  it,  and  were 
hence  called  by  Linne  coarctate  pupae.  These,  which 
are  peculiar  to  flies  and  some  other  dipterous  genera,> 
may  be  termed  cased'tij/mphsK 

When,  therefore,  we  employ  the  term  pupa^  we  may- 
refer  indifferently  to  the  third  state  of  any  insect,  the 
particular  order  being  indicated  by  the  context,  or  ait 
explanatory  epithet.  The  terms  chrt/salisy  (drop^nng^ 
aureliay  which  is  superfluous),  nt/mph,  semUnymph^ 

a  Plate  XVI.  rio<4. 5.  b  Plate  XVII.  Fio.  1—4. 
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and  cased'Hymph^  on  the  other  hand  definitely  pointing 
out  the  particular  sort  of  pupa  meant :  just  as  in  Bo- 
tany, the  common  term  pericarp  applies  to  all  seed* 
vessels,  the  several  kinds  being  designated  by  the  named 
of  capsule,  silicle,  &c. 

The  envelope  of  cased-m/mphs^  which  is  formed  of 
the  skin  of  the  larva,  considerably  altered  in  form  and 
texture,  maybe  conveniently  called  the  p«p«nwm*; 
but  to  the  artifical  coverings  of  different  kinds,  whe- 
ther of  silk,  wood,  or  earth,  &c.  which  many  insects 
of  the  other  orders  fabricate  for  themselves  previously 
to  assuming  the  pupa  state,  and  which  have  been 
called  by  different  writers,  pods^  cods,  husks,  and  heans^ 
I  shall  continue  the  more  definite  French  term  cocoHj  . 
anglicized  into  cocoon^. 

After  remaining  a  shorter  or  longer  period,  some 
species  only  a  few  hours,  others  months,  others  one  or 
more  years,  in  the  pupa  state,  the  inclosed  insect,  now 
become  mature  in  all  its  parts,'  burets  the  case  which 
inclosed  it,  quits  the  pupa,  and  enters  upon  the  fourth 
a:iid  last  state. 

We  now  see  it  (unless  it  be  an  apterous  species) 
furnished  with  wings,  capable  of  propagation,  and 
often  under  a  form  altogether  different  from  those 
which  it  has  previously  borne — a  perfect  beetle,  but- 
terfly, or  othel*  insect;  This  Linne  termed  the  imago 
state,  and  the  animal  that  had  attained  to  it  the  imago,; 
because,  having  laid  aside  its  mask,  and  cast  off  its 
$waddling  bands,  being  no  longer  disguised  or  confined,, 
or  in  any  respect  imperfect,  it  is  now  become  a  true 
representative  or  image  of  its  species.  This  state  is  iA 

^  l^VhtE,  XVll.  Fig.  2.  t»  P«.at«  XVH.  Frs.  !h-lO* 


general  referred  to  when  an  insect  is  spoken  of  wltte 
Dirt  the  restricting  terms  lar;va  or  pupa.  ' 

Such  being  the  sin^larity  of  the  trandformations  of 
itiseetg,  you  wiU  not  think  the  ancients  were  so  wholly 
unprovided  with  a  show  of  argument  as  we  are  accus-» 
tomed  to  consider  them,  for  their  belief  in  the  possi- 
bility of  many  of  the  marvellous  metamorphoses  whicll 
their  poets  recount.  Utterly  ighorant  ias  they  Were  of 
modern  physiological  discoveries,  the  conversion  of  a 
caterpillar  into  a  butterfly,  must  have  been  a  fact  suffi- 
cient to  put  to  a  notipluis  aill  the  sceptical  oppugners  of 
such  transformations.  '  And,  however  We  may  smile 
in  this  enlightened  age  at  the  inference  drawn  not  two 
centiiries  ago  by  Sir  Theodore  Mdyerne,  the  editor  of 
Mouflfet's  work  on  insects,  "  that  if  atiimals  are  trans^ 
muted  so  may  metals*,"  it  was  not,  in  fact,  with  his 
limitisd  knowledge  on  these  sulgects,  so  very  prejposteV 
rous.  It  is  even  possible  that  some  of  the  wonderful 
taclesof  the  ancients  were  grafted  on  the  changes  whicl| 
they  observed  to  take  place  in  insects.  The  death  aiid 
revivification  of  the  phoenix,  from  the  ashes  of  which, 
before  attaining  its  perfect  state,  arose  first  a  vborm 
((TxooAtjf ),  in  many  of  its  particulars  resembles  what  ocr: 
curs  in  the  metamorphoses  of  insects.  Nor  is  it  very 
unlikely  that  the  doctrine  of  the  metempsychosis  took 
its  rise  from  (he  siame  source.  What  argument  would 
be  thought  by  those  who  maintained  this  doctrine  morie; 
plausible  in  favour  of  the  transmigration'of  souls,  than 
the  seeming  revivification  of  the  dead  chrysalis?  What 
more  probable,  than  that  its  apparent  reassumptiori  of 
life  should  be  Qwing  to  its  receiving  for  tenant  th^  soUl 

-     •  Eptst;  Dedicat. 
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«f  ;Si^i9^  ;criiiim«d  ]do0]Sied  to -aoiitete  an  .infett  of 
fiifllilar  habits  mih  tbosalrliieh  bad  defiled  His  fauman 

J^tibe^pmaent  dU^.b^weT^r^  tbe  tiuii^lbrittatioos  of 
ia^ectp  bav^lp^t  tb^t  excciss  of  tbe  marveUoiis,  Tvliicfa 
0iigbt  x>nce  hay^.furili^ed  argumeatft  &r  the&jtioits 
iof.tbe.ani^iieptQ^iaiid.tbe  drQan^a  of  Paracelsnsi    We 
call  tiiem  Qietainor{riiofies)aild  trandformatiotaa,  bepause 
ib€td«  tigt'ins  are  iii  eommoo  use,  and  are  moreexpr^ft- 
dvQ  of  the  todden  eban^  tbat  ensue  than  miiy  hew 
DDes.   But)  stnelly^  they  t>ugfat  rather  to  be  termed  a 
.senesr.of  developments.    A  catei^lar  te  not,  -in  fiict, 
a  simple  but  a  compound  animal,  containing"  within  it 
tbe-^rm  of  the  future  buttei*fty^  inclosj^din  what  will 
be  the  ease  of  the.piipa,  which  is  itself  included  in  the 
three  or  more.sliinsy  one  oyer^the  oiber,  that  will  suc- 
eessiTely  coVer  the  larva.    As  this  increases  in  ^ize 
these  parts  expand^  present .  themselves,  and  kiein 
tuirn 'thrown  off,  i»iilil  at  length,  the  perfect  insect, 
^hifih  .had  been  concealed  in  this  shcc^sdon  of  masks, 
is .  di^Uyed  in  its.  genfune  format  That  jthis.  is^  t^e^pto- 
per  explanation  of  the  phenomenon  has  been  satkfae- 
torily  proved  by  Swammetdam^  Malpighi,  ahd  other 
anatomists.    The  firstrmeji^ticHied:  illustrious  tiatui^ti 
list  discovi^red,'  by  accurate  dissecttoi^,  not:  only  the 
d(tns  of  the  larva  and  of  the  pupa  incascsd  in  each 
^ther,  but  ivithin  tben^  the  very  bjutterfly  itself  with 

a  *<  A  priest  wbo  has  drunk  wine  shall  migrate  into^a  moth  or  Jly,  feed* 
iag  on  erdore.  He  who  JieaU'tbe  gold  of  a  priest  ihdW  pms  a  iNoasaiild 
tuiie$  into  the  bo^ie^  qf  spiders.  If  a  man  shall  steal,  honey,  be  fiball  ^ 
bom  a  great  stinging  gnat;^  if  oi1,ai  oil-drinking  beetle;  if  salt,  a 
cicada ;  ^f  a  houseV.otd  ule.  sil,  an  ichnenmon  flyt"  fmtUutes  of  Afenu, 
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its  organs  indeed  in  an  almost  fluid  state,  butstiH  p«fp« 
feet  in  all  its  parts  ^.    Of  this  fact  you  may  convince 
yourself  without  Swammerdam's  skill,  by  plunging^ 
into  vinegar  olr  spirit  of  wine  a  caterpillar  about  ta 
assume  the  pupa  state,  and  letting  it  remain  there  a 
few  days  for  the  purpose  of  giving  oonsistenoy  to  its. 
parts;  or  by  boiling  it  in  water  for  a  few  minutes.  A 
very  rough  dissection  will  then  enable  you  to  detect 
•the  future  butterfly ;  and  you  will  And  that  the  wings;, 
rolled  up  into  a  sort  of  cord,  are  lodged  between  the 
^ first  and  second  segment  of  the  caterpillar;  that  the 
antennae  and  trunk  are  coiled  up  in  front  of  the  head;, 
and  that  the  legs,  however  diflerent  their  form,  a^e 
actually  sheathed  in  its  legs.  Malpighi  discovered  the 
'eggs  of  the  future  moth,  in  the  chrysalis  of  a  silkworm 
-only  a  few  days  old^,  and^  Reaumur  those  of  JBomn 
'hy<t  dispmr  ^yevL  in 'the  caterpillar,  and  that  seven  or 
eight  days  before  its  change  into  the  pupa*".  A  cater-, 
pillar,  then,  may  be  regarded  as  a  locomotive  egg, 
.liaving  for  its  embryo  the  included  butterfly,  which 
after  a  certain  period  assimilates  to  itself  the  animal 
•substances  by  which  it  is  surrounded ;  has  its  organs^ 
gradually  developed  \  and  at  length  breaks  through 
-the  shell  which  incloses  it. 

,  This  explanation  strips  the  subject  of  every  thing^ 
miraculous,  yet  by  no  means  reduces  it  to  a  simple  or 
uninteresting  operation.  Our  reason  is  confounded 
at  the  reflection  that  a  larva,  at  first  not  tltiicker  than  a 
thread,  includes  its  own  triple,  or  sometimes  octuple, 
teguments;  the  case  of  a  chrysalis,  and  a  butterfly,  all 
curiously  folded  in  each  other ;  with  an  apparatus  of* 

§  HUrs  Swamrn*  ii.  24.  t.  37.  f.  2, 4.    b  De  Bombyccy  29.    <r  Reaum.  i.  359^ 
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vessels  for  breatiiing  and  digesting,  of  nerresfor  sei^^ 
sation,  and  of  muscles  for  moving ;  and  that  these  \n^ 
lious  forms  of  existence  will  undergo  their  successive 
evolutions,  by  aid  of  a  few  leaves  received  into  its  sto- 
mach. And  still  less  able  are  we  to  comprehend  how 
this  organ  should  at  one  time  foe  capable  of  digesting 
leaves,  at  another  only  honey  ;  how  one  while  a  silky 
fluid  should  be  secreted,  at  another  none ;  or  how  or- 
gans at  one  period  essential  to  the  exis(tence  of  the 
insect,  should  at  another  be  cast  off,  and  the  whole  sy« 
stem  which  supported  them  vanish. 

Nor  does  this  explanation,  though  it  precludes  the 
idea  of  that  resemblance,  in  every  particular,  which,  at 
one  time,  was  thought  to  obtain  between  the  metamor^ 
phosis  of  insects,  especially  of  the  Lepidoptera  ordevy 
and  the  resurrection  of  the  body,  do  away  that  general 
analogy,  which  cannot  fail  to  strike  every  one  who  at 
9II  considers  the  subject.  Even  Swammerdam,  whose 
observations  have  proved  that  the  analogy,  is  not  so 
i^omplete  as  had  be^n  imagined,  speaking  of  the  meta- 
morphosis of  insects,  uses  the^e  strong  words :  ^^  This 
process  is  formed  io  so  remarkable  a  manner,  in  butter** 
flies,  that  we  see  therein  the  resurrection  painted  be- 
fore our  eyes,  and  exemplified  so  as  to  be  examined  by 
our  hands*."  To  see,  indeed,  a  caterpillar  crawling 
upon  the  earth,  sustained  by  the  most  ordinary  kinds 
of  food,  which,  when  it  has  existed  a  few  weeks  or 
months  under  this  humble  form,  its  appointed  work 
being  finished,  passes  into  an  intermediate  state  of 
(seining  death,  when  it  is  wound  up  in  a  kind  of 
f^broud  and  encased  in  a  cofiin,  and  is  most  commonly 
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buried  i»^r  the  earth,  (though  sometimea  its  sepui** 

chre  is  in  the  water*  and  at  others  in  Tarious  substances 

^n  the  air,)  and  after  this  creature  and  others  of  its 

tribe  have  remained  their  destined  time  in  this  death* 

like  state,  to  b^kold  earth,  air,  and  water,  give  up  their 

several  priscmers :  to  survey  them,  when,  ealled  by  Abe 

warmth  of  the  solgr  beam,  they  burst  from  their  sepul« 

chres,  cast  off  their  cerements,  from  this  state  of  torpid 

inactivity,  conie  forth,  as  a  bride  out  of  her  ehamber,-^-r 

to  survey  them,  I  say,  arrayed  ii|  their  nuptial  gleiy^ 

prepared  to  enjoy  a  new  and  more  exalted  condition  of 

rlife,  in  which  all  their  powers  are  developed,  and  they 

are  arrived  at  the  perfection  of  their  nature ;  when  m> 

.longer  confined  to  the  earth  they  can  tray erse  the  fields 

of  air,  their  food  is  the  nectar  of  fiowers,  and  loye  be-* 

•gins  his  blissful  reign  ;t— who  that  witnesses  this  inter-p 

esting  scene  can  help  seeing  in  it  a  lively  representa- 

iionjof  man  in  his  threefold  state  of  existence,  and  mbce 

especially  of  that  happy  day,  mhen  at  the  call  of  the 

.great  Sun  of  Righteousness,  all  th^t  are  in  the  grayesf 

shall  come  forth,  the  sea  shall  give  up  her  dead,  and 

death  being  swallowed  up  of  life,  the  nations  of  the 

blessed  shall  live  and  love  to  the  ages  of  eternity  ? 

But  although  the  analogy  between  the  different 
states  of  insects  and  those  of  the  body  of  man  is  only 
general,  yet  it  is  much  more  complete  with  respect  to 
his  soul.  He  first  appears  in  this  frail  body — a  child  of 
the  earth,  a  crawling  worm,  his  soul  being  in  a  course 
of  training  and  preparation  for  a  more  perfect  and  ^Or 
rious  existffnce.  Its  course  being  finished,  it  casts  off 
the  earthy  body,,  and  goes  into  a  hidden  state  of  beings 
ii(  Hades,  where  it^rests  frpm  its  works,  and  is  pre« 


pared  for  its;  final  consiimiiiation.  .The  lime  for  tUg 
being  arriYed,  it  comes  forth,  clotbed  with, a  glerioa^ 
body,  not  like.  Usb  former^  though  igenniftating  from  i^ 
for  th<>ugh  '^  it  mBBBown  a^  :»iiiDal  body>  it  shall  be 
raised  a  ^ritual  body,"  endowed  with  -aiigmented 
powers,  jbenlties^and  priyileges  joommeosurate  to  its 
new  and  happy  state.  AsiA  h&e  the  parallel  hold^ 
p^riectly  between  the  insect  and  the  man.  The  butter- 
fly^, ihe  representative  .of  the  soul,  is  prepared  iu  th^ 
Airra  for  its  ^ture  state  of  glory ;  and  if  it  be  not.  den 
^troyed  by  the  ichneumons  and  other  enemies  to  wbieh 
it  is  exposed,  symbolical  of  the  vices  that  destroy  the 
spiritual  life  of  the  soul,  it  will  come  to  its  state  of  re^ 
pose  in  ihe pupa^  which  is  its  Hades;  and  at  length, 
when  it  assumes  the  imago^  break  forth  with  new 
powers  and  beauty  to  its  final  glory  and  the  reign  of 
love.  So  that  in  this  view  of  the  subject  well  might 
,$he  Italian  poet  exdaim:  , 

Non  T'.accorgete  voi^  ch«noi  siam'  Termi 

Natl  a  formar  l'  angeUqi  farfalla*  ? 

The  Egyptian  &ble,  as  it  is  supposed  to  be,  of  Cu- 
pid and  Psyche,  seems  built  upon  this  foundation, 
f^  Psyche,"  says  an  ingenious  and  Icarjied  writer, 
^^  means  in  Greek  the  human  soul;  and  it  melons  alsq 
a  butterfly^,  of  which  apparently  strange  double  sense 
the  undoubted  reason  is,  that  a  butterjiy  was  a  Very 

a  Do  you  not  perceive  that  we  are  caterpillars,  born  to  form  the'an- 
l^dic  butterfly  ? 

b  It  is  worthy  of  remarJi,  that  in  the  north,  aod  west  of  Eoglaod  the 
moths  that  fly  into  candles  are  called  sautes  (souls),  perhaps  from  the  old 
notion  that  the  souls  of  the  dead  fly  about  at  night  io  searcb  of  light. 
For  the  same  reason,  probably,  the  common  people  in  Gcrmitny  call  them 
gAwte  (gcistchcn).  ; 
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ancient  symbol  of  the  soul-— from  the  prevalence  of 
this  symbol,  and  the  consequent  coincidence  of  the 
names,  it  happened  that  the  Greek  sculptors  frequently 
represented  Psyche  as  subject  to  Cupid  in  the  shape  of 
a  butterfly;  and  that  even  when  she  appears  in  theup 
works  under  the  human  form,  we  find  her  decorated 
with  the  light  and  filmy  wings  of  that  gay  in$ect^." 

The  following  beautiful  little  poem  falls  in  so  ex- 
actly with  the  subject  I  have'  been  discussing,  that  I 
cannot  reisist  the  temptation  I  feel  to  copy  it  for  you, 
especially  as  I  am  not  aware  that  it  has  app^red  any 
where  but  in  a  newspaper. 

THE  BUTTERFLY'S  BIRTH.DAY, 

BT  THE  AUTHOR  OF  ^^  THE  pUTTERFLl's  BALL^*' 

The  shades  of  night  were  scarcely  fled  ; 

The  air  was  mild^  the  winds  were  still ; 
And  slow  the  slanting  sun-beams  spread 

O'er  wood  and  lawn^  o'er  heath  and  hill ; 

From  fleecy  clouds  X>f  pearly  hue 

Had  dropt  a  short  but  balmy  shower,  j 

That  hung  like  getns  of  jnoroing  dew 

On  eTcry  tree  and  e?ery  flower : 

And  from  the  Blackbird's  mellow  throat 

Was  poar*d  so  loud  and  long  a  swells 
As  echoed  with  responsive  note 

From  mountain  side  and  shadowy  dell ; 

When  bursting  forth  to  life  and  light, 

The  ofispring  of  enraptur'd  May, 
The  Butter FLT,  on  pinions  bright, 

jjaunch'd  in  full  splendour  on  the  day^ 
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Unconscioos  of  a  motlier'8  care^ 

No  infant  wretchedness  she  knew; 
But  as  she  felt  the  Ternal  air. 

At  once  to  fall  perfection  grew* 

Her  slender  fonu,  ethereal  light, 

Her  Telyet-textiit'd  wiogd  enfold ; 
With  all  the  rainbow's  colours  bright^ 

And  dropt  with  spots  of  burnish'd  goId« 

Trembling  ifith  joy  awhile  she  stood,  ^ 

And  felt  the  snn's  enliyeniog  ray ;  ^ 

Drank  from  the  skies  the  Tital  flood^ 
And  wonder'd  at  her  plumage  gay ! 

And  ba1anc*d  oft  her  broider'd  wings, 

Thro'  fields  of  air  preparM  to  sail : 
Then  on  her  vent'rons  journey  springs. 

And  floats  along  the  rising  gale. 

GO)  child  of  pleasure,  range  the  fieldsr, 

Taste  all  the  joys  that  spring  can  give, 
Partake  what  bounteous  summer  yields, 

And  lire  whilst  yet  'tis  thine  to  lire. 

Go  sip  the  case's  fragrant  dew. 

The  lily's  honeyed  cnp  explore. 
From  flower  to  flower  the  search  renew, 

And  rifle  all  the  woodbine's  store: 

And  let  me  trace  thy  vagrant  flfght, 

I 

Thy  moments  too  of  short  repose, 

Aod  mark  thee  then  with  fresh  delight 

Thy  golden  pinions  ope  and  close. 

But  hark  !  whilst  thus  I  musing  stand,  . 

Pours  on  the  gale  an  airy  note. 
And  breathing  from  a  Tlewless  band, 

Soft  silTery  tones  arbund  me  float  I         . 
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A  vhisper'd  yaiee  of  faope  and  jof , 
<<  Thy  hour  of  rest  approachei  ntnty 

«  Prepare  thee,  mortal  1-^tlMii  miMt  dielv- 

<<  Tet  start  not  !^^^ii  thy  ciMflg  ej^ 
<^  Another  day  shall  still  liilMd,-      - 

^^  A  sun  of  Bdilder  rflDdkooe  dse, 
^^  A  happier  age  of  joy»  ustold^ 

<^  Shan  the  poorwarnv  that'ahockslily  sighty 

<<  The  homUestfonn  in  oaiiire'a  irua^ 
<<  Thus  rise  in  nev-^born  lustre  br^^y 
^*  And  yet  the  embleiii  teaiih  in  tain  I 

<'Ah!  where  were  once  liei'goidiiireyesy 
^^  Her  glitterittg  swings  of^  purple  ^pridcif  • 

<^  GonceaVd  beneath  a  mdiediflgliiae^  - 
<^  A  shapelesa  maas  to  edrth  attiedv 

<<  like  thee  the  hafde8»  reptile  li?^ 
^^  Like  -thee  he  toil*dy  like  thee  he  ^apuny 

'^  Like  thine hbdoeiifg  hour arri??d) 
<^  His  labour  etfas^d,  his<web  waStdane^' 

^^  And  shaltthou,  namber'd  witb  thecdeady 
«  No  happier  state  of  teiog  know  I 

<^  And  shall  Ho  fntnre  morrow  i^ed^ 
^^  On  thee  a  beam  of  bj^ightergloW  ?      .  . 

*^  Is  this  the  bound  of  power  ditine>  , 

^^  To  .animato  an  insect-ftame  J 
^^  Or  shall  liot  h6  who  moulded  thine  ' 

<<  Wake  at  his  will  ^o  yitai  flame  ? 

^^  Go,  mortal !  in  thy  veptite  state,  * 
<^  Enough  to  kaow  to'tfaee  19  gifeo  ^ 

^*  Go^  and  the  joyfttl  truth'  relate  f  > 
«  Frail  child  of  earth !  high  heirof  hcHreiii;' 
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A  question  bere  natciTally  presents  itsel^Wliy  are    - 
indcsDts  subject. to  these  ckangesj  For  what  end  is  it 
that,  instead  ^f  preserving  like  other  animals  *  the  same 
general  form  from  infancy  to  old  age,  they  appear  at 
mie  period  under  a  shape  so  different  from  that  which 
they  finally  assume ;  and  why  should  they  pass  through 
an  intermediate  state  of  torpidity  so  extraordinary?   I 
can  only  answer  that  such  is  the  will  of  the  Creator, 
who  doubtless  h^  the  wisest  ends  in  view,  although 
we  are  incompetent  satisfactorily  to  discover  them.  Yet 
one  reason  for  this  conformation  may  be  hazarded.  A 
very  important  part  assigned  to  insects  in  the  e^nomy 
of  nature,  as  I  «hall  hereafter  show,  iB  that  of  speedily 
removing  superabundant  and  decaying  animal  and  ve- 
getable matter.  For«iich  agents  an  insatiable  voracity 
isan  indispensable  qualification^  and  not  less  so  unusual 
powers  of  multipli^ntion.    Bilt  these  faculties  are  in  a 
great  degree  incompatible.  An  insect  occupied  in  the 
work  of  reproduction  could  not  continue  its  voraoibus 
feedings    Its  life,  therefore,  after  leavihg  the  egg^  is 
divided  into  three  stages.    In  the  first,  as  laroCy  it  is  in 
astttte  of  sterility;  its  sole  object  i^  the  satisfying  its 
insatiable  hunger ;  and,  for  digesting  the  masses  of  food 
niiieh  it  consumes,  its  intestines  Arp  almost  all  stomach . 
This  is  usually  by  much  the  longest  period  of  its  ex*^ 
isteace.    Having  now  laid  up  a  store  of  materials 
for  the  development  of  the  future  perfect  insect,  it  - 
beecHnes  a  pupa;  and  during  this  Inactive  period  the 

a  A  few  vertebrate  animafsy  viz,  frogs,  toads,  and  nevrts,  undergo  me^ 
tatoorphOTes  tn  tome  respects  analf^oin  to  those  of  insects;  theit  first 
form  as  tadpoles  being  very  different  from  that  which,  they. afterw^rdfi 
assame.  These  reptiles  too,  as  well  as  snakes,  cast  their  skin  by  an  ope-t 
fatton  somewbai  similar  to  that  in  tarv€e.  There  is  nothing,  however^ 
•ia  their  metaou^rphoses  at  all  resembling  the  pupa  state  in  insects. 
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importaiit  process  slowly  proceeds,  uninterrupted  hy 
the  calls  of  appetite.  At  length  the  perfect  insect  i& 
disclosed*  It  now  often  requires  no  food  at  all ;  and 
scarcely  ever  more  than  a  very  small  quantity ;  fo^^  the 
reception  of  which  its  stomach  has  been  ccmtracted,  in 
some  instances,  to  a  tenth  of  its  former  bulk.  Its  almost 
sole  object  is  now  the  multiplication  of  its  kind,  from 
whic&  it  is  diverted  by  no  other  propensity ;  and  thid 
important  duty  being  performed,  the  end  of  its  exist'' 
ence  has  been  answered^  and  it  expireis. 

It  must  be  confessed  that  some  objeclidns  might  bei 
thrown  out  against  thi$  hypothesis,  yet  I  thinknone  that 
would  not  admit  of  a  plausible  answer*  To  these  it  is 
foreign  to  my  purpose  lidw  to  attend,  and  I  shall  con-' 
elude  this  letter  by  pointing  out  to  you  the  variety  of 
new  relations  which  this  Arrangement  introduces  inta~ 
nature.  One  individual  unites  iii  itself,  in  fact,  three 
species,  who^e  modes  of  existence  are  often  as  different 
as  those  of  the  most  distantly  related  animals  of  other 
tribes.  The  same  insect  often  lives  successively  in  three 

.  or  four  worlds.   It  is  an  inhabitant  of  the  water  during; 
one  period;  ofthe  earth  during  another;  and  of  the  air 
during  a  third :  and  fitted  for  its  various  abodes  by  new 
organs  and  instruments,  and  a  new  form  in  each.  Think   ' 
(to  use  an  illustration  of  Bonnet)  but  of  the  cocoon  of  . 
the  silk- worm !  How  many  hands,  how  many  machinies 

*  does  not  this  little  ball  put  into  motion !  Of  whati^khes 
should  we  not  have  been  deprived,,  if  the  moth  of  thd 
silk- worm  had  been  born  a  moth,  without  having,  been 
previously  a  caterpillar !  The  domestic  economy  of  a 
large  portion  of  mankind  would  have  been  formed  on  « 
plan  altogether  different  from  that  which  now  prevails^ 

I  a^^  &Cr 
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DIRECT  INJUBIE8> 

Is  the  letter  which  I  deyoted  to  the  defence  of  Bnto^ 
mology,  I  gave  you  reason  to  expect,  more  effectually 
tD  abviate  the  objection  drawn  from  the  supposed  in* 
rignificance  of  insects,  that  I  should  enter  largely  into 
tlie  question  of  their  importance  to  us  hoth  as  iiistru«* 
meats  of  good  and  eviL  This  I  shall  now  attempt; 
tod,  as  I  ynih  to  leave  upon  your  mind,  a  pleasant  im*^ 
pression  with  respect  to  my  &vourites,  I  shall  begia 
with  the  last  of  these  subjects — ^the  ir^ury  which  they 
dotous» 

The  Almighty  ordains  various  instruments  for  the 
{ranishment  of  offending  nations  c  sometimes  he  breaks 
them  to  pieces  with  the  iron  rod  of  war ;  at  others  the 
f^lements  are  let  loose  against  theto;  earthquakes  and 
floods  of  fire,  at  his  word,  bring  sudden  destruction. 
Upon  them ;  stosons  unfriendly  to  vegetation  threatea 
them  wii& famine;  the  blight  &nd  mildew  realize  these 
threats ;  and  often,  the  more  tp  manifest  and  glorify 
his  power,  he  employs  means,  at  first  sight,  apparently 
the  most  insignificani  and  inadeqnate  to  effect  thefr 
tiWB;  tiie  numerous  tribes  of  imedsBre  his  armies  % 
marshalled  by  him^  and  by  fats  irresistible  coqumaad 
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impelled  to  the  work  of  destruction :  where  he  dir^9 
them  they  lay  waste  the  earth,  and  famine  and  the  pes-^ 
tilence  often  follow  in  tti^ir  train* 

The  generality  of  mankind  overlook  or  disregard 
these  powerful,  because  minute,  dispensers  of  punish- 
ment; seldom  considering  in  how  xmny  w^ays  their 
welfare  is  aJBTected  by  them :  but  the  fact  is  certain,  that 
should  it  please  God  to  give  them  a  general  commis- 
sion against  us,  and  should  he  excite  them  to  attack,  at 
the  same  time,  our  bodies,  our  clothing,  our  housess, 
Cfur  cattle,  and  the  produce  of  our  fields,  and  gardens,, 
we  should  soon  be  reduced,  in  every  possible  respect, 
to  a  state  of  extreme  wretchedness ;  the  prey  of  the 
most  filthy  and  disgusting  diseases,  divested  of  a  co^ 
vering,  unsheltiered,  except  by  caves  and  dungeons, 
from  the  inclemency  of  the  seasons,  exposed  to  all  thit 
extrenutiesof  want  and  &mine,  and  in  the  end,  as  Sir 
Joseph  Banks,  speaking  on  this  subject,  has  well  ob- 
served %  driven  with  all  the  larger  animals  from  th^ 
face. of  the  earth.  You  may  smil^,  perhaps,  and  think 
thjjs  a  high-coloured  picture,  but  you  will  reciollect— -I 
am  not  stating  the  mischiefs  that  insects  commonly  do^ 
but  what  they  would  do  according  to  all  probability,  if 
eert$iin  counter-checks  restraining  them  within  due 
limits  had  not  been  put  in  Action ;  and;  which  th^y 
actually  do,  as  you  will  see,  in  particular  e^ses,  when 
those  counter-checks  are  diminished  or  removed. 

Insects  may-be  said,  without  hyperbole,  to  have  es- 
-tablished  a  kind  of  unif  er^  empire  over  the  earth 
and  its  inhabitants.  This  is  principally  conspicuQtts  in 
the  injuries  which  they  occasion,  for  nothing  in  nature 

ft  On  the  Blight  in  Com^  p.  9. 


thai  possessed  or  has  possessed  animal  or  vegetable  life^ 
is  safe  from  their  inroads*  Neither  the  cunning  of  the. 
fox,  nor  the  swiftness  of  the  horse  or  deer,  nor  the 
strength  of  the  buflBdo,  nor  the  ferocity  of  the  lion  of 
figer,  nor  the  armour  of  the  rhiiloceros,  lior  the  giant 
bulk  or  sagacity  of  the  elephant,  nor  even  the  autho"* 
rity  of  ioiperial  nian,  who  boasts  himself  to  be  the  lord 
of  all,  ,canc  secure  them  ;from  becoming  a  prey  to  these^ 
despised  bei^s.  The  air  affords  no  protection  to  the 
birds,  nor  the  water  to  the  fish ;  insects  pursue  them  all 
to  their  most  secret  conclaves  and  strongest  citadels^ 
and  compel^them  to  submit  to  their  sway«  Flora's  em^ 
pire  is  still  more  exposed  to  their  cruel  domiiiation  and 
ravages ;  and  thdre  is  scarcely  one  of  her  innumerable 
aabfects,  from  the  oak,  the  gloiy  of  the  forest,  to  the 
most  minute  lichen  that  grows  upon  its  trunk,  that  is 
Bot  destined  to  be  the  food  of  these  next  to  nonentitiefl 
incur  estimation;  And  when  life  departs  from  man, 
tfie  inferior  animals^  or  vegetables,  they  become  uni- 
versally, sooner  or  later,  the  inheritance  of  insects. 
.  I  shall  principally  bespeak  your  attention  to  the  in- 
juries in  question  as  they  affect  ourselves.  These  maj 
be  divided  into  direi^  and  indirect.  By  direct  injuries 
Imeap  every  species  of  attack  upon  our  own  persons, 
and  by  indirect ^  such  as  are  made  upon- our  property. 
To  the  former  of  these  I  shall  confine  myself  in  the 
present  letter. 

Iiksects,  aj9  to  their  direct  attacks  upon  us,  may  be 
arranged  in  three  principal  classes.  Those^  namely, 
which  seek  to  make  us  their  food ;  those  whose  object 
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ip  to  prevent  or  revenge  an  injury  which  they  either 
fe«r,  or  have  received  from  us ;  and  those  whieh  in*' 
deed  oSer  ns  no  viidenee,  hut  yet  ineommode  us  ex*, 
tremely  in  other  ways. 

Xhope  I  shall  not  too  much  offend  your  deUcacy  if 
1  begin  the  first  elass  of  our  insect  assailants  vrith  a 
v^  disgusting  genus,  which  Providence  seems  to  have, 
created  to  punish  inattention  to  personal  cleanliness. 
But  though  this  pest  of  man  must  not  be  wholly  passed 
over,  yet,  since  it  is  unfortunately  too  well  known,  it 
will  not  be  at  all  necessary  for  me  to  enls^ge  uj^on  it» 
history.  I  shall  only  mention  one  fact  which  shows  the 
astonishingly  rapid  increase  of  these  animals,  where 
Miey  have  once  gotten  possession*    It  is  a  vulgar  no- 
tion, that  a  louse  in  twenty^four  hours  may  see  two, 
generations ;  but  this  is  rather  overshooting  the  mark.^ 
Li^uwenhoek,  whose  love  for  science  overcame  the 
i^ausea  that  such  creatures  are  apt  to  excite,  proves 
that  their  nits  or  eggs  are  not  hatched  till  the  eighth 
day  after  they  are  laid,  and  that  they  do  not  themselves 
commence  laying  before  they  are  a  month  old.  He  as* 
certained,  however,  that  a  single  female  louse  may,  in 
^ght  weeks,  witness  the  birth  of  five  thousand  descen* 
dcintsS    You  remember  how  wolves  were  extirpated 
from  this  country,  but  perhaps  never  sttspected  any 
monarch  of  imposing  a  tribute  office  upon  his  subjects. 
Yet  we  are  gravely  told  that  in  Mexico  and  Peru  sttcl| 
^poll'tax  was  exacted,  and  that  bags  full  of  these  trea* 
nires  were  found  in  the^palace  of  Monlessuma^ ! !  I 

a  Leeuw.  Epist.  98. 1690. 

b  Biogley,  jinim^  Bwgi%  first  cdttion,  iiL4ST.    %U  Plerre'i  StidieSr 
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di&p  ^^^^  ottf  o^Q  taxes  paid  in  such  coin,  \rhai  little 
■PIS  ST^ni^i^li^S  would  there  be! 

^^       Two  other  species  of  this  genus,  besides  the  common 
louse,  are,  in  this  country,  parasites  upon  the  huma^i 
body — r-But  already  I  seem  to  hear  you  exclaim, 
j-^^/^  Why  dwell  so  long  on  creatures  so  odious  and  nau-  ^ 

.  beating,  whose  injuries  are  confined'to  the  profanum 
.J-  valgus?  Leave  them  therefore  to  the  canaille — ^they 
^-    are  nothing  to  us."  Not  so  fast,  my  friend — recollect 
„/_  what  historians  and  other  writers  have  recorded  con- 
cerning  the  Phthiriasis  or  pedicular  disease,  and  yon 
•ktkr  °^^^^  ^^^  ihstj  for  the  quelling  of  human  pride  j  and  t6 
'  .      pull  down  the  high  conceits  of  mortal  man,  this  most 
.     loathsomje  of  all  maladies,  or  one  equally  disgusting, 
.  has  beei^  the  inheritance  of  the  rich,  the  wise,  tfa^ 
'      noble,  and  the  mighty ;  and  in  the  list  of  those  that  hat^ 
V^,  fallen  victims  to  it,  you  will  find  poets,  philosophers, 
.        prelates,  princes,  kings,  and  emperors.  It  seems  mote 
Z'^   particularly  to  have  been  a  judgement  of  God  upon 
^   oppression  and  tyranny,  whether  civil  or  religious. 
J, .  Thus  the  inhuman  Pheretima  mentioned  by  Herodo- 
tus, Antiochus  Epiphanes,  the  Dictator  Sylla,  the  two 
.      Herods,  the  Emperor  Maximian,  and,  not  to  mention 
more,  the  great  persecutor  of  the  Protestants,  Philip 
,     the  Second,  were  carried  off  by  it. 

I  say  by  this  malady,  or  one  equally  disgusting^  be- 
^  '  ca^use  it  is  not  by  any  means  certain,  though  somfe 
learned  men  have  so  supposed,  that  all  these  instances, 
and  others  of  a  similar  nature,  standing  also  upon  re* 
cord,  are  to  be  referred  to  the  same  specific  cause ; 
since  there  is  very  sufficient  reason  for  thinking  that 
»»^    at  least  tkrte  diiferietU  descriptions  of  insects  are  con- 
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cerned  in  the'  various  cases  that  have  been  handed 
down  to  us  finder  the  common  name  of  Phthiriasis. 
As  the  subject  of  maladies  connected  with  insects,  or 
produced  by  them,  is  both  curious  and  interesting,  al- 
though no  writer,  that  I  am  aware  of,  has  given  it 
full  consideration,  and  at  the  same  time  fells  in  with 
my  general  design,  I  &ope  you  will  not  regard  me  as 
guilty  of  presumption,  and  of  intruding  into  the  pro- 
vince of  medical  men,  if  I  enter  rather  largely  into  it, 
and  state  to  you  the  reasons  that  have  induced  me  to 
embrace  the  above  hypothesis,  leaving  you  full  liberty 
to  reject  it  if  you  do  not  find  it  consonant  to  reason  and 
fact.  The  three  kinds  of  insects  to  which  I  allude,  as 
concerned  in  cases  that  have  been  deemed  Phthiriasis, 
are  lice  (Pediculiy  L.),  mites  (Acari^  L.),  and  Lanm 
in  general.  .  ^ 

As  far  as  the  habits  of  the  geiius  PeMeuluSy  whether 
inhabiting  man  or  the  inferior  animals,  ar^at  present 
known,  it  does  not  appear,  from  any  well  ascertained 
fact,  that  the  species  belonging  to  it  are  ever  subcufar 
-^eous.  .  For  this  observation,  as  far  as  it  relates  to  , 
man,  I, can  produce  the  highest  medical  authority, 
"  The  louse  feeds  on  the  surface  of  the,  skin,"  says  the 
learned  Dr.  Mead  in  his  Medica Sacra;  and  Dr.  Wil- 
lari,  in  his  palmary  work  on  Cutaneous  Diseases^  re*- 
marks  with  respect  to  the  bpdy-lonse,  "  that  the  nits, 
or.  eggs,  are  deposited  on  the  small  hairs  of  the  skin,'' 
jand  that  "  the  animals  are  found  on  the  skin,  or  on  the 
linen,  and  not  under  the  cuticle,  as  some  authors  have 
represented."  And  he  further  observes,  that  "  many 
marvellous  stories  are  related  by  Forestus,  Schenkius 
and  others  re^peipting  Jice  bred  under  the  gfkin,  and 
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disdbiurged  in  swarms  from  abscesses,  strumous  ulcers, 
and  vesications.  The  mode  in  which  Pediculi  are  ge^ 
n^rated  beini^  now  so  well  ascertained,  no  credit  can 
be  given  to  these  accounts."  Thus  far  this  great  man, 
who  bowever  siyiposes  (in  which  opinion  Dr.  Bateman 
concurs  with  him)  that  the  authors  to  Whom  he  alludes 
bad  mistaken  for  liee  some  odier.  species  of  insects, 
which  are  not  unfrequently  found  in  putrefactive  sores. 
If  thesf  observations  be  allowed  their  due  weight,  it 
will  follow,  that  a  disease  produced  by  animals  residue 
under  the  cuticle  cannot  be  a  true  Phthiriasis,  and 
therefore  the  death  of  the  poet  Alcman,  and  of  Phere-. 
cydes  Syrius  the  philosopher,  mentioned  by  Aristotle, 
must  have  been  occasioned  by  some  other  kind  of  in- 
sect. For,  speaking  of  the  lice  to  which  he  attributes 
these  catastrophes,  he  says  that ''  they  are  produced  in 
the  flesh  in  small  pustule-like  tumours,  which  have  no 
pus,  and  from  which,  when  punctured,  they  issue*." 
For  the  same  reason,  the  disorder  which  Dr.  HeUer* 
den  has  described  in  his  CommenUmes^  frbm  the  com*« 
munications  of  Sir  E.  Wilmot,  under  the  name  of 
M&rbu$  pedicularisy  must  also  be  a  different  disease, 
since,  with  Aristotle,  he  likewise  represents  the  insects 
as  inhabiting  tumours,  from  which  they  may  be  ex« 
traeted  when  opened  by  a  needle.  He  says,  indeed, 
that  in  every  ve&feti  they  resemble  the  common  liee, 
except  in  beipg  whiter ;  but  medical  men,  who  were 
not  at  the  same  time  entomologists,  might  easily  mis^ 
take  sm  Acarus  for  a  Pediculus^. 

aHitf.^iitiiia2.1.5.  C.S1. 

1»  Fnm  the  terms  employed  by  AristotU  aqd  Dr.  Mend  in  their  Ac* 
coimt  of  these  cases,  it  appears  that  the  anhnai  tfae^  meant  could  iiot 
^^  inagfots,  bot  soiaeihiDg  beariag  a  moregenend  rewemblance  to  lice. 
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.  •  Dr.  Willan,  in  one  case  of  Prur^o  senilis »,  obaerrefid 
»':number  of  small  insects  on  the  patient's  skin  and 
]«]ieii«    They  were  quick  in  their  motion,  and  so  iHi- 
nute  that  it  required  some  attention  to  discover  them* 
{le  took  them  at  first  for  small  Pediculi ;  but  under  a 
lensihey  appeared  to  him  rather  to  he  a  nondestript 
spticies  of  Pulex*";  yet  the  figure  he  gives  has  not  the 
slightest  likeness  to  the  latter  genus,  while  it  beai^  a' 
striking  resemhlanee  to  the  former..  .'  It  is  0ot  clear 
whether  his  draughtsman  meant  to  represent  the  insect 
iriith  six  or  wiih  eight  legs  s  if  it  had  only  six,  it  waci 
probably  a  Pediculus ;  but  if  it  had  dght,  it  wouH 
form;a  new  genus  between  the  Acaridts  and  the  hexa«* 
pod  Aptera.  Dr.  Bateman,  in  reply  to  some  queries  put 
to  him,  at  my  request,  by  our  common  and  lament^ 
friend  Dr.  Reeve,  relates  that  he  understood  from  £hr« 
Willan;  in  conversation,  that  the  insect  iti  question 
jumped  in  its  motion.    This  circumstance  he  regards 
as  eoiielusive  against  its  being  a  Pedicullts ;  btit  such 
a  consequence  does  not  necessarily  follow,  since  it  hot 
seldom  happens  that  insects  of  the  same  geniUs  either 
have  or  have  not  this  faculty ;  for  instance,  C^phon^ 
bemfphmricus,  Acarus  Scabieiy  &g. 

Dr.  WiUan  has  quoted  with  approbation  two  eases 
from  Amatus  Lusitanus,  which  he  seems  to  think  cor- 
rectly described  as  Phthiriasis.  In  one  of  them,  hoiv-. 
ever,  which  terminated  fatally,  the  cireuibstslnee^  seem 
rather  hyperbolically  stated — ^I  mean,  where  it  is  said 
that  two  black  servants  had  no  other  employment  than 
carrying  baskets  full  of  these  insects  to  the  sea !  J  Pern 
haps  you  i^ill  think  I  draw  largely  upon  your  credulity 
if  I  pall  upon  you  to  believe  this ;  I  shall  therefore  leaver 

A  On  Cutttneous  DiseifSeSy  ST,  88 ;  4iid  i*  T.  /,  4, 
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you  to  act  as  you  please. — ^Thus  mucli  for  pure  Phtbi- 
Eiasls,  wliicfa  term  ought  to  be  confined  to  maladies 
produced  by  lice.  I  shall  diily  further  observe^  thatap 
many  species  as  exist  of  these,  which  are  the  causes  of 
disease,  so  many  kinds  of  Phthiriasis  will  there  be. 

Acari^  or  mites,  are  the  next  insect  sources  of  disease 
m  the  human  species,  and  that  not  of  one,  but  probably 
of  many  kinds  both  local  and  general.  They  are  djstiii^ 
guishedfrom  Pediculi  not  only  by  their  form,  but  also 
often  by  their  situation,  since  they  ^equ^ntly  establish 
themselves  under  the  cuticle.  With  respect  to  local  dis« 
orders.  Dr.  Adams  conjectures  that  Acari  may  bie  the 
cans^  of  certain  cases  of  Ophthalmia.  'Sir  J,  Banks,  isi 
a  letter  to  that  gentleman,  relates  that  some  seamen 
belonging  to  the  Endeavour  brig,  being  tormented  witK 
a  sevei^  itching  round  the  e^itremities  of  the  eyelids, 
0ne'6f  them  was  cured  by  an  Otaheitan  woman,  who 
^ith  two  small  splinters  of  bamboo  extracted  from  be« 
tween  the  eitia  abuhdane^  of  very  minute  lice,  which 
were  scarcely  visible  witfiiout  a  lens,  though  their  mo- 
tion, when  laid  on  the  thumb,  was  distinctly  perceived. 
These  insects  were  probably  synonymous  with  the 
Cirondespaupiires  of  Sauvages  *. — Le  Jeune,  a  French 
physician  quoted  in  Moiiffet,  describes  a  case,  in  which 
what  seems  a  difiereiit  species,  since  he  calls  them 
rather  large,  infested  the  white  of  the  eye,  exciting 
an  intolerable  itching^, — Dr.  Mead,  from  the  GeriJian 
EphemerideSj  gives  an  account  of  a  woman  suckling  her 
child,  (torn  whose  breast  proceeded  very  minute  ver-» 
pii(^les  ^ .  These  were  probably  Acari,  and  perhaps  that 

«  On  forbid  Poisona^  300,  307,  ^^ ^lotilfet,  2QT. 

^M^dtta^acrq^  104,  10^, 


species,  wjbiej^  frqm.  its  feeding  npop  ajjk, 
€leiiQmiB^.te8  ^.  Lactis.  The  great  author  last  men- 
tioned describes  an  insect,  a  native  of  America,  under 
the  name  of  Pediculus  JUeinoides,  which,  upon  the 
authority  of  Rolander,  he  informs  us,  gets  into  the 
feet  of  people  as  they  walk,  sucks  their  blood,  oviposits^ 
in  them,  and  so  occasions  rery  dangerous  ulc^^«  It 
would  be  an  Acarus,  he  observes,  but  it  has  only  six 
legs.  Now  Hdrman  affirms,  that  some  species  of 
Trombidium  (a  genus  separated  by  Fabricius  from 
Acarus)  have  in  no  state  morejhan  six  legs'* .  Others 
of  the  tribe  of  Acaridm^  and  tiie  insect  in  question 
amongst  the  rest,. may  be  similarly  circumstanced ;  or 
those  that  Rolander  examined  might  have  been  larvie,^ 
which  in  this  tribe  are  usually  hexapods. 

Linne  appears  to  have  been  of  opinion  that  many 
contagious  diseases  are  caused  by  Acari^  •  How  fitr  h€i 
was  justified  in  this  opinion  I  sliall  not  here  inquire  $ 
facts  alone  can  decide  the  question,  and  observations 
made  by  men  acquainted  with  Entomol<^y  as  well  as 
the  science  of  diseases.  Considerable  de%rence  and 
attention,  however,  are  certainly  due  to  the  sentiments 
of  so  great  a  naturalist,  in  whom  these  necessary  qua* 
lifications  were  united  in  no  common  degree.  With 
respect  to  tlie  dysentery  and  the  itch,  he  affirms  that 
this  had  been  manifested  to  his  eyes«    You  will  wish 

a  It  is  to  be  hoped  this  new  word  may  be  admitted,  as  tbe  la^Ung  of 
€$09  canoot  otherwioe  be  eipreased  withoat  a  periphrasis.    For  eht 
same  reason  its  substantive  OviposiHon  will  be  employed. 

b  jlfem.  44pterolngiqw.y  19. 

c  Insecta  ejusii|(>di  mioatissima,  forte  ^caro^  diversie  specie!  caasas 
esse  divdrsorum  morborum  contagiosorum,  ab  analogia  et  ezperientia 
hactejiiis  acqaisita,  facili  crcdimus  negotio.    Amcen,  4c^  ▼•  94* 
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probably  to  know  the  arguments  that  may  be  adduced 
in  confirmation  of  this  opinion;  I  will  therefore  en- 
deavour to  satisfy  you  as  well  as  I  am  able.  The  foK 
lowing  history  given  by  Linn6  seems  to  prove  the 
dysentery  connected  with  Acati. 

Rolander,  a  student  in  Entomology,  while  he  re* 
fiided  in  the  house  of  the  illustrious  .Swede,  uras  ^9^ 
tacked- by  the  disease  in  question,  which  quifiUly  ga«^ 
way  to  the  usual  remedies,  fiiglrt  48ys  after,  it  re- 
turned again,  and  was  «9^hefere«oon  removed.  A  third 
time^  at  tbeendof  the  same  period,  he  was  seized  with 
it.  All  the  while  he  had  been  living  like  the  rest  of  the 
family,  who  had  nevertb^less  escaped.  This,  of  course, 
occasioned  no  little  inquiry  into  the  cause  of  what  had 
happened.  Linn^,  aware  that  B^rtholinus  bad  attri* 
buted  the  dysentery  to  insects,  which  he  professed  to 
have  seen,  recommended  it  to  his  pupil  to  examine  his 
fieces.  Rolander,  following  this  advice,  discovered  in 
them  innumerable  animalcules,  which  upon  a  close  ex- 
amination proved  to  be  Acari.  It  was  next  a  question 
how  he  alone  came  to  be  singled  out  by  them ;  and  thus 
he  accounts  for  it.  It  was  his  habit  not  to  driiik  at  his 
meals;  but  in  the  night,  growing  thirsty,  he  often  sip- 
ped some  liquid  out  of  a  vessel  made  of  juniper  wood; 
Inspecting  this  very  narrowly,  he  observed,  in  the 
chinks  between  the  ribs,  a  white  line,  which,  when 
viewed  under  a  lens,  he  found  to  consist  of  innumerable 
Acari,  precisely  the  same  with  those  that  he  had  voided. 
Varipus  experiments  were  tried  with  them,  and  aprer 
paration  of  rhubarb  was  found  to  destroy  them  most  ef- 
fectually. He  aftervVards.  discovered  them  in  vessels 
containing  acids,  and  often  under  the  bung  of  casks*, 

*  Jmeeit'  Ac*  ▼,  94-98.  * 
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In  the  instance  here  recorded,  tlie  dysentery,  or  dia 
rbcea,  was  evidently  produced  by  these  Acari;  but 
would  be  going  too  far,  I  apprehend,  to  assert  th 
tbey  are  invariably  the  cause  of  that  disease. 

That  Scabies^  or  the  itch,  is  occasioned  by  an  Acar 
is  not  a  doctrine  peculiar  to  the  moderns.  Moufi 
mentions  Abinzoar,  called  also  Avenzoar,  a  celebrat 
Hispano* Arabian  physician  of  Seville,  who  flourish 
in  the  twelfth  century,  as  the  most  ancient  author  th 
notices  it.  He  calls  these  Acari  little  lice  that  ere 
under  the  skin  of  the  hands,  legs,  and  feet,  excitii 
pustules  full  of  fluid*.  Joubert,  quoted  by  the  sar 
author,  describes  them  under  the  name  of  Sirones 
mites,  as  always  being  concealed  beneath  the  epiderm 
under  which  they  creep  like  moles,~  gnawing  it,  ai 
causing  a  most  troublesome  itching.  It  appears  tli 
Moufibt,  or  whoever  was  the  author  of  that  part  of  t 
.  Theatrum  InsectorumyWBS  himself  also  well  acquaint 
with  these  animals,  since  he  remarks^that  their  habii 
tion  is  not  in  the  pustule  but  near  it:  a  remark  aft< 
wards  confirmed  by  Linne^,  and  more  recently  by  I 
Adams  ^  In  common  with  the  former  of  these  a 
thors,  MoufTet  further  notices  the  effect  of  warm 
upon  them  in  exciting  motion*.  Our  intelligent  coi: 
tryman  also  observes  that  they  cannot  be  Pedici 
(B^ince  they  live  under  4,he  cuticle,  which  lice  never  d 

a  Moiiflfet,  260. 

b  Acarus  sub  ipsa  pustula  minime  quaerendug  est,  sed  longius  rece: 
fiequendo  rugam  cilticuiae  observalur.    Aman*  Ac^  v.  95.  not.**. 
'    c  Observations^  Sec,  296. 

.  d  Extractus  acu  et  super  ungue  positus,  movet  se  si  solis  etiaim  ca 
adjuvetur.  ubi  supr.  Ungui  impositus  vix  moTetur :  si  vero  oris  cajido 
lita  affletur,  agilis  in  ungue  cursitat.    Fn.  Suec,  1975. 

9  Keque  Syrones  istisuiit  de  pedieulofom  geoere,  ut  Jobannes  Lao 
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In  the  epistle  dedicatory,  tbe  editor  speaks  also  of  thes€|.  ' 
Acari  as  living  in  burrows  which  they  have  excavated 
in  the  skin  near  a  lake  of  water;  from  which  if  they  ^ 
be  extracted  with  a  needle  alnd  put  upon  the  nail,  they 
show  in  the  sun  their  red  head  and  the  feet  with  which 
they  walk\  And  to  close  my  veteran  authorities,  Ju- 
nius thus  explains  the  word  Acarus,  as  I  find,  him 
quoted  in  Gouldman's  useful  dictionary,  ^^A  smaljL 
worm,  which  eats  under  the  skin,  and  makes  burrows 
in  itching  hands  ^." 

In  more  modern  times,  microscopical  figures  have, 
been  added  to  descriptions  of  the  insect  Bonomo  firsts 
fu^rnished  this  valuable  spfecies  of  elucidation.  Hia 
figures,  however,  which  are  copied  by  Baker,  in  his 
work  on  the  microscope,  are  far  from  accurate*^.  Those 
of  De  Geer  and  Dr.  Adams  are  much  more  satis&ctory^^ 
and  mutually  confirm  each  other'.  'From  them  it  is 
evident  that  the  .kame  insect  inhabits  the  scabies  of 
Sweden  and  Madeira.  Dr.  Bateman,  in  the  letter  be* 
fore  alluded  to,  informs  his  correspondent,  that  he  had 
^en  that  from  Madeira,  and  gives  it  as  his  opinion^ 
that  there  cannot  be  a  doubt  of  the  existence  of  aa 

ex  Aristotele  videtur  asserere :  nam  illi  extra  cutem  "rlTant,  hi  vero  aoii. 

a.Imo  ip8i  jictgri  pr«  exignitate  iodWisibiles,  ex  cumculis  prope  jaqnar 
lacnm  ^t  foderunt  in  cate,  ata  extracti  et  angne  impdsitiy  c^at  iHv 
bntm,  et  pedes  quibas  gradiuotnr  ad  golem  produnt  p.  vi. 

b  Teredo  sive  exigaus  vermicolus,  qai  sabter  cutim  erodit  agitque  ca* 
ofcalds  in  pruriginosis  manibns.  Gouldman  tells  w  these  Aetiri  were  alsd 
called  Hand-worms,  Another  Engltsb  nane  is  given  in  MonlTet,  vis. 
WhedU-VBorms. 

e  Oiservtniofd  iniomo  d  pemcBlH  del  terpo  umano  fiOie  dal  Ihttor  Gi# 
Cosimo  Bonomo,  &c./.  1-3.    Baker  On  mcrose*  i.  ^  U.  /*  % 

d  Dc (iter, tilifc 5./.  IS-M^ 
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Acarus  Scabiei;  an  opinion  which  he  repeats  in  his  l&te 
work  on  Cutaneous  Diseases;  and  which,  according  to 
Herman  %  has  been  also  rendered  unquestionable  b^ 
Wichmann  in  his  Etiologie  de  la  Gale  (Hanovre  1786), 
a  work  I  have  not  had  an  opportunity  of  consulting*; 
From  all  this  we  may  regard  the  point  as  so  fiir  settled, 
that  such  an  animal  exists  at  least  as  an  occasional 
cQnc(Rnitant  of  scabies. 

This  fact  being  ascertained,  a  more  complex  inquiry 
remains,  which  branches  out  into  two  distinct  qqes* 
lions'.  Is  scabies  always  produced  by  these  insects  ? 
Or,  if  this  be  not  the  case.  Is  the  animate  scabies  a 
distinct  disease  firom  the  inanimate? 
'  It  is  very  remarkable  that  Linn6,  a  physician  as  well 
as  a  naturalist;  and  De  Geer,  one  of  the  most  accurate 
observers  that  ever  existed;  should  both  assign  the  in- 
sect in  question  as  the  undoubted  cause  of  the  common 
scabies  of  their  country ;  the  one  applying  to  the  dis- 
ease he  was  speaking  of  the  epithet  of  communissima^ 
and  observing  the  fact  to  be  notorious,  (cuique  liquet^). 
^nd  the  other  designating  it  by  its  well,  known  French 
jBame  ''  La  Gale^.^*  And  is  it  not  equally  remarkable 
that  such  men  as  John  Hunter,  Dr.  Heberden,  Dr. 
Bateman,  Dr.  Adams,  and  Mr.  Baker  should  never, 
in  this  country,  have  been  able  to  meet  with  it  ?  Did 
it  indeed  exist  in  our  common  scabies,  it  seems  impos* 
sible  that  it  could  have  escaped  the  observation  of  the 
two  last  of  these  gentlemen ;  Dr.  Adams  being  so  well 

a  Mem.  Jpterohgique,  79. 

b  I  am  informed  by  my  learned  friend  Alexander  MacLeay,  E«q»  Se^^ 
cretary  to  Uie  Linnean  Society,  that,  in  the  north  of  ScotiaBd,tliei08erl 
of  the  itch  is  well  known^and  easily  discoTcred  and  exttacted^ 
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qualified  tc^  detect  it  from  his  observations  in  Madeira^ 
and  Mr.  Baker  from  his  expertness  in  microscopical 
researches.  Dr^  Bateman^  in  the  letter  above  quoted, 
says,  ^^  I  have-  hunted  it  with  a  good  magnifier,  in 
many  cades  of  itch,  both  in  and  near  the  pustules,  and 
in  the  red  streaks  or  furrows,  but  always  without  suc- 
cefis."    In  his  work  on  Cutaneous  Diseases  he  tells  us, 
however,  that  he  has  seen  it,  in  one  instance,  wh^i  it 
had  been  taken  from  the  diseased  surfiice  by  another 
practitioner.    And  though  Dr.  Willan  in  his  book 
speaks  of  the  Acarus  as  the  concomitant  of  this  disease, 
yet  his  learned  firiend  just  mentioned  observes,  that  he 
admitted  that  th^  insect  was  not  to  be  found  in  ordi- 
nary  cases,  and  indeed  never  seemed  to  have  made  up 
his  mind  upon  the  subject.    When  I  was  at  Norwich 
in  1813,  Dr.  Reeve  very  kindly  accompanied  me  to  the 
House  of  Industry  there,  to  examine  a  patient  whose 
body  was  very  full  of  the  pustules  of  this  disorder;  but 
though  we  used  a  good/magnifier,  we  could  discover 
nothing  like  an  insect.    I  must  observe,  however,  thai 
pur  examination  was  made  in  December,  in  severe 
weather,  when  the  cold  might,  perhaps,  render  the  ani- 
mal torpid,  and  less  easy  to  be  discovered. 

From  the  above  fiu^ts  it  seems  fiur  to  infer  that. this 
animal  is  not  invariably  the  cause  of  scabies,  but  that 
theit^  are  cases  with  which  it  has  no  conneaion.  Now, 
from  this  inference,  would  not  another  also  follow,  that 
the  disease  produced  by  the  insect  is  specifically  distinct 
from  that  in  which  it  cannot  be  found  ?  Sauvages  and 
D^.  Adams  are  both  of  this  opinion  *,  the  former  assign- 

A  ThjKoplQiMi  Dr.  Batenan  thinks  probably  the  true  one.  Cutan,  Dis. 
19T. 
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iMg  to  it  the  trivial  name  oi 'cermicularii  f  and  the  krt<^ 
ter  proving*,  by  very  satisfactory  arguments,  that  it  is- 
diflS^rent  from  the  others  If  they  were  both  animate 
disesuses,  bat  dcriv^  from  two  distinct  species  of  ani-^ 
mals,  (for  it  seems  not  impossible  that  even  oar  com-% 
mon  itch  may  be  caused  by  an  Acarus  more  minute  than 
tl^e  other,  and  so  more  difficult  to  find,)  they  would 
properly  be  considered  as  distinct  species ;  much  moi^, 
therefore,  if  one  be  animate  and  the  other  inanimate^ 
Nay  this,  I  should  think^  would  lead  to  a  doubt  whe« 
ther  even  their  genus  were  the  same.  I  shall  dismiss, 
this  part  of  my  subject  with  the  mention  of  a  di8<^o« 
very>of  Dr.  Adams,  which  seems  to  have  escaped  botif 
liinne  and  De  Geer — ^that  th6  Acarus  ScabiH  is  en-^ 
dowed  with  the  faculty  of  leaping;  (in  this  respect  re- 
sembling the  insect  found  by  Willan  in  Prurigo  senilis 
mentioned  above,)  for  which  purpose  its  four  posterior 
thighs  are  incrassated*. 

But  besides  these  Jeanne  diseases,  there  seems  tob^ 
one  (unless  with  Ijinn6  we  regard  the  plagu^  as  of  this 
ckse^)  more  fearful  and  fatal  than  them  all.  You  will^ 
perhaps,  conjecture  I  am  speaking  of  that  described  by 
Aristotle  and  Sir  E.  Wilmot  as  the  Phthiriasis^  and 
your  conjecture  will  be  right.  But  some  think,  and 
those  men  of  merited  celebrity,  that  ^can  have  nothing 
to  do  in  these.and  similar  cases,  for  that  maggots  were 
the  parasites  mistaken  for  lice.  This,  iroiki  the  passage 
above  quoted,  appears  to  have  been  Dr.  M^llan's  opi« 
mon,  to  which,  iii  the  letter  so  often  referred  to.  Dr. 

a  Probably  this  Acarni  io  the  modern  system  wouU  form  a  distinct  ;•• 
BUS.    Latfcille  places  it  in  bis  Stiwcpptet  with  (he  Acpatfetifmit  L.  I4t^t 
'  Gefh  i.  152.  S,  b  Jmcen,  Ac*  ttbi  sopn  101* 
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Bftteman  subecribes;.  adding  as  a  rc^on  for  excliidiiig: 
Acari  from  being  c^Mneemed,  that  ^^  they  are  too  mi^ 
nute^  and  never  have  been  s^en  in  such  numbers  as  to- 
be  mistaken  for  lice."  But  both  Acari  and'Pedicnlt 
vary  in  size^  some  of  the  former  being  larger  than  some 
of  the  latter.  Jknd  allowing  them  to  be  ever  so  nmiute^' 
yet  when  they  issue  in  swarms,  as  mites  from  a  cheese^ 
th6y  would  be  very  Tisible,  were  it  only  from  their  mo« 
tiottf  Besides,  as  they  are  furniriied  with  legs^  the^ 
motions  resemble  tfaosiB  of  lice  infinitely  more  than  do' 
the  contortions  of  maggots^  So  that  an  Acairus  would 
foe  deemed  a  louse  much  so(>ner  by  an  unentomdlpgical 
obserrer thah  woiild  a  maggot;  Whether  Aeari^have 
ever  been  seen  iasuch  numbers^  to  be  mistaken  for 
lice,  is  therpoint  in  question ;  and  therefore^  by  itself 
cannot  be  admitted  for  a  valid  arguftieirt.-  Tho^h 
Acarus  SiCabiei  does  not  i^ppear  to  swarm  in  ordinary 
cases,  yet  this  is  certainly  no  reason  why  other  species 
may  not  do  so.  Where  jt  has  once  made' a  settlement, 
how  incredibly,  and  in  bow  short  a  space  of  timey  does 
the  Siro  ox  cheese-mitfei  multiply!  Acarus  Destruetcr 
and  many  other  speciie^  are  equally  rajnd  in  .their  in^ 
crease.-^MiUipns  of  liii^  are  said  by  Lafon.taine,  whom 
Hermann  calls  a  very  exact:  descrifoer,  to  show  them* 
selves,  in  JPlica  pohnicoy  on.  the  third  ^day  of  thedis'* 
ease*;  but  whether  the  last-mentioned  author  be  cor- 
rect  in  thinking  it  more  probable  that  they  are  Acari'*, 
•  I  have  not  the  means  of  judging.  ... 

I  shall  now  produce  two  instances  wher^  Acari  were 
evidently  concerned.  Dr.  Mead,  from  the  Oerinan 
Ephemeri^eSj  rehites  the  miserable  case  of  a;Fi:!ench 

VOL.  I.    >  6 
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Qobleman,  from,  whose  eyes,  nostrils,  moath,  and  uxv* 
nary  passage  ammalcules  of  a  Ted  colour,  and  emcees- 
givdy  mihtktiBj  broke  forth  day  and  night,  attended  by 
the  ttios't  horrible  aiid  excruciating  pains,  and  at  length 
occasioned  his^ieath.    The  account  further  says,  that 
thiefy  were  produced  frooi  his  corruptee!,  blood.    Thia 
was  probably:  a  fancy  origiimting  in  their  red  colour  : 
but  the  whole  histdiry,.  whether  we  consider  the  size 
and[ 'Colour  of  the  animals,  or  the  places  from  which 
t^y  issue,  lis  inappltcabie  to  larvas  or  maggots,  and 
agrees  very  w^t  with  Acari^  some  of  which,  particu^ 
larly  A^  autumnulis^  are  of  a  bright  red  colour.    Tbt 
^ther  case,  and  a  very  similar  one,  is  that  recorded  by 
Mbuffet  of  Lady  Peoruddock;  concerning  whom  he 
eKpressIy  tells  us,  that  Acari  swarmed  in  every  part  of 
i^)p  body-^her  head,  eyes,>  nose,  lips,  gums,  the  soles  of 
h^r  &et,  (kcj  totftiehting  her  day  and  night,  till,  m 
'Spiteof  every  remedy,  all  the  flesh  of  her  body  bein^ 
consumed,  the  was  at  length  relieved  by  death  from 
this  t^rrible^ate  of  sufferings'  Mouffet  attributes  her 
dis^^  to  the  Acarks  Scabiei /hut  from  the  symptome 
ra^d  &^1  result  it  seems  to  have  been  a  different  and 
m^uchv merer  terrific  animal.     He  supposes,  m  .this  in* 
"Stance,  tb^  itise'ct  to  have  been  generated  by  drinking 
'-jgoat's  njilk too  copiously.  This,  if  correct,  would  lead 
"  to'a  conjecture  th&t  it  might  have  been  the^.  Lactis^Jj. 
K     lliese  cases  I  hope  will  satisfy^  you  that  Acari,  as 
welLas  Pediculi,  are  the  cause  of  diseases  in  the.fau- 
ttiftli  frame.  This,  indeed,  as  has  been  before  observed, 
'  is^lbwed  on  allifiands  with  respect  to  that  of  the  itch ; 
and  it  is,  certaiiftly,  not  more  improbable  that  ipan 
should  b0  exposed  to  the  attack  of  several  species  of 


*'""  & 


this  geniis,  than  that  three  or  four  kinds  of  Piedieulus 
i^hould  iiifest  him.  If  you  are  convimaed  by  whitt  I 
have  writlenj  you  will  concur  with  me  in  thinking  thai 
the  one  are  as  miich'  entitled  to  give  th^ir  name  to  the 
disease  which  they  produce  as  the  other;  and  the  term 
Acariasis^  by  whith^  with  due  deferience  vtoinedical 
men,  I  propose  to  distiogiiish  geniBrtcally  all  acarine 
diseases,  will  not  be  refiiised  its  place  amongst  your 
tjrenera  Mbrbotum.        ' 

I  shall  now  proi^ee^d  to  the  remaiMAg  class  of  dia^ 
eases  mistaken  for  P^thiria^is;  those^  namely^  which 
Tare  prodticed  by  Idrtie,  There  are  two  tertnsf  employed 
t>y  antient  authors,  EhIcb  (EliAixi)  and  Scohx  (JSkoaKiig^^ 
which  seem  properly  to  denote  lairvie;'  but  there  is 
bfleh  ^uch  a  w^nt  of  precision  in  the  language  of  wri- 
ters unacquainted  with  Natural  History,:  that  it-isr  Very 
difficiilt  to  make  oiit  What  objects  they'meaiiv  and  e^- 
jpressions  which,  strictly  taken^  should  be/  undenstbod 
t>f  latrtaei,  may  probably  sometimes  have  beea  used;tD 
denote  the  caus6  of  i^ither  the  pedicular  brHcarine  dis- 
ease. iSulce^  which  term^  though  given  by:Hesychitis 
'tfs  syJibnymous  with  ScoleXy  is^by  Plutarch  used' as  of 
differ entiiiipbrt^  seems  propeiiy  to  mean  those  lame 
Whicfi'are  generated  in  dead  carcaepes,  sit  least  so  Ho-' 
mer  bas  more  than  once  applied  it^ :  it  is  therefore  a 
Word  6f  a  much^moM  restridtedsfense  than  Scolex^ 
Which  probably  belongs  to  the'larvee  of  «vcry  order  of 
insects  *  for  so  Aristbtle  employe  it,  when  be  says  that 
ttU  insects  produce  a  Scob^x^  of  are^  larvlparous  \  Yet 
when  Homer  compares  Harpalion  stretched  dead  upon 

^  In  Jrtaxerz.  b  I^.^*  1.599.  li».  h  414;      ' 

"^  tk  li  tvr«^»  ititrem  tMyXfixtrMt,  De  Gtnerait  Animili  U  9.4:.  J* 

h2 
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tke  ground  to  a  8colex%  it  sb<mld  seem  as  if  ke  used 
the  word  for  an  earth-worm^  which  Aristotle  common- 
ly calls  by  a  figurative  periphrasis,  "''  Entrails  of  the 
earth  ^."  In  the  Holy  Scriptures  this  word  is  used  to 
signify  larvae  which  prey  upon  and  are  the  torment  of 
living  bodies ''.  It  may  on  this  account,  perhaps,  be  re<- 
garded  as  generally  meaning  such  larvae,  to  whatever 
order  or  genus  they  belong. 

Dr.  Mead,  therefore,  is  most  probably  right  when 
.he  considers  the'  disease  stated  by  the.ancients  to  be 
caused  by  Eulte  or  ScolecheSy  commonly  transited 
worms,  as  distinct  from  Phthiriasis;  and  if  so^  the  in- 
human Hieretima,  who  swarmed  with  Eulas,  and  He- 
rod Agrippa,  who  was  eaten  of  Scoleches\  were  pro- 
bably neither  of  them  destroyed  either  by  PedicuU  or 
Acari,  but  by  larvaB  or  maggots.  And  when  Galen 
prei^cribed  a  remedy  for  ulcers  inhabited  by  Seoleches^ 
observing  that  animals  similar  to  those  generated  by 
putrid  substances  are  often  found  in  abscesses,  he  pro- 
bably meant  the  «ame  thing.  The  proper  appellation 
of  this  genus  of  diseases  would  be  Scokchiaiis. 

This  dissertation  may  perhaps  appear  to  you  rather 
prolix  and  tedious :  yet  to  settle  the  meaning  of  terms 
is  of  the  first  importance.  To  inquire  what  ancient 
writers  intended  by  the  words  which  ^hey  employ,  and 
whether  such  as  have  been  usually  regarded  as  syno- 
nymous are  really  so,  may  often  furnish  us  with  a  clue 
to  some  useful'  or  interesting  truth;  and  not  seldom 
enable  us  to  rescue  their  reputation  from  much  of  the 

a/f.  «.  1.654.5. 

b  fire  ivn^.  J)0  JmmaU  IntutUy  c.  9«  De  lltneroi.  AnknaU  1. 3.  r*  1 1. 
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ceBBure  which  has  been  inconsidei^tely  cast  upon  iti 
!|^ea«se  they  did  not  know  erery  thing,  or  so  much  as 
we  do,  we  are  too  apt  to  thiidL  that  they  knew  nothing. 
That  they  fell  into  very  considerable  errors,  especially 
in  subjects  connected  with  Natural  History,  cannot  be 
denied;  but  -then  it  ought  to  be  considered  that  they 
possessed  scarcely  any  of  those  advantages  by  which 
we  are  enabled  to  penetrate  into  nature's  secrets.  The 
want  of  the  microscope  alone  was  an  effectual  bar  to 
thleir  progress  in  this  branch  of  science.  Yet^  in  some 
indlNiices,  when  they  tooka  general  view  of  a  subject, 
they  appear  to  have  had  very  correct  ideas^  This  ob- 
servation particularly  applies  to  the  philosopher  of 
JStagyra,  whose  mighty  mind  andlyncean  eye,  in  spite 
of  those  mists  of  prejudice  and  fable  that  enveloped 
the  age  in  which  he  lived,  enabled  him  in  part  to  pierce 
through  the  gloom,  and  comprehend  and  behold  the 
fair  outline  that  gives  symmetry,  grace  and  beauty  to 
the  whole  of  nature's  form,  though  he  mistook,  or  was 
not  able  to  trace  out,  her  less  prominent  features  and 
minor  lineaments. 

It  is  now  time  to  return  from  this  long  digression,, 
which  however  is  closely  connected  with  the  subject  of 
this  letter,'to  the  point  from  which  I  deviated.  Taking 
my  leave  of  the  disgusting  animals  which  gave  rise  to 
it,  I  proceed  to  call  your  attention  to  another  of  our 
pygmy  tormentors,  which,  in  the  opinion  of  some,  seems 
to  have  been  regarded  as  an  agreeable  rather  than  a 
repulsive  object.  ^'  Dear  Miss,"  said  a  lively  old  Lady 
to  a  friend  of  mine,  (who  had  the  misfortune  to  be  con- 
fined to  her  bed  by  a>>roken  limb,  and  was  complain- 
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i;ig  that' f he -flcfas  tormented  her,)  ^^  ddn!£  you  liker 

JleUP^  Well,  I  think  they  are  the  prettiest  little  Haerry 

things  in  the  iviorhL-*-!  never  ^aw  a  dull  flea  in  all  my 

life.^'  The  celebrated  Willugbby  kept  a  faycurite  flea^ 

which  used  at  stated  times  to  be  admitted  to  suck  the: 

palm  of  bis  hand;  and  enjoyed  this  privilege  far  three/ 

.months,  when  the  cold  killed  it.     And  Dr.  Townson^ 

from  the  encomium  which  he  bestows  upon  these  vigi<«' 

lant  little  vaulters^as  supplying  the  place  of  an  alacum 

and  driving  us  from  the  bed  of  sloth,  should  seem  to 

bavQ,  regarded  them  with  feelings  much  niore  compla^ 

ei^t  than  those. of  Dr.  Oarke  and  his  friends,  when 

their  hopes  of  passing  ^'  one  night  free  from  the  attacks 

of  vermin"  were  changed  into  despair  by  the  informa-^* 

tion  of  the  laughing  Sheik,  that  ^'  the  king  of  the  fleae 

held  his  court  at  Tiberias:"  or  than  those  of  MM. 

Lewis  and  Clarke,  who  found  them  more  t(H*menting^ 

than  all  the  other  plagues  of  the  Missouri  country,, 

where  they  sometimes  compel  even  the  natives  to  ^hift 

their  quarters.  If  you  unhappily  view  them  in  this  un-^ 

favourable  light,  and  have  found  ordinary  methods  un-« 

availing  for  ridding  yourself  of  these  unbidden  guests ; 

I  caii  fumish^yoii  with  a,j)robatumesi  recipe,  which  the 

first-mentioned  traveller  tells  us  the  Hungarian  shbp^ 

herds  (who  seem  to  have  been  stupidly  insensible  to 

their  value  as  alarums)  find  completely  effectual  to  put ' 

t&  flight  these  insects  and  their  neighbours  the  lice. 

This  is  not,  as  you  may  be  tempted  to  think,  by  a  re< 

markable  attention  to  cleanliness.^-^Qutte  the  reverse; 

-— Tfiey  grease  their  linen  with  hog's  lard,  and  thus 

render  themselves  disgusting  even  to  fleas !  If  this  does 

V^i  sftti&fy,  I  have  s^ooth^r  recipe  in  store  for  yo\i,  Yo^ 


•  •  •    •  •    • 


• 


Amy  slidpt'ot  tkem  wiA  a  caiinoji>  ^s  rep<nrt  ;9#j:».  did 
Gfarislina  iQneen  of  Sweden,  whc^se.  piece  of  ftrtijiiery, 
of'Iiilipiitiaii  eaKbr^,  which  was  employed  in  ibis  Wlkr-; 
fere,  is  £till  exhibited  m  the  arsenal  of  StockboljQpi*^ 
BttI,  seribufily,  if  you  wish  for  an  effectual  remedy, 
that  prescribed  by  old  Tusser,  in  the  following  linef, 
wiH  answer  your  purpose : 

^^  While  wormwood  hath  seed,  get  a  handfull  or  twaine, 
To  save  against  March,  to  make  flea  to  refraine  :  - 
Where  chaihher  is  sweeped,  and  wormwood  is  strown,   ' 
No  ^ea  for  his  life  dare  ahide  to  be  known6." 

.  To^  tfaiB^fpenus  belongs  an  insect,  abundant  ia  the 
Wiest  Ib^es  and  South  Ameri<Mei,  the  attacks  of  whioh 
«ris  tfifinitely  more  serious  thaa  .those  of  the  commpn 
flea*  You  wiU  jreadily  eoi\|ectMre  th^t  I  ^m  speaking  of 
tlie  ^ebrated.CA^goe  or  Jigger^^  paUed  alsp  Nigmi^ 
^ngua^9ai^,Piqufi^y{Pttlex  pen^trans^  L.,)  .an^  of 
tlie  dii^est  personal  p^sts  with  which  the  sins,  of  man 
imse  beien  visited.  All  disputes  concerning  tb^  genus 
^' this  insect  would  have  been  settled  long  before 
'Swartz'sfime,  (who  first-gave  a.«atisfact<Hy  description 
aad  figure  of  it,  proving  it  to  be  a  Pulex,  as  has  been 
observed  above ^,)  had  success  attended  the  patriotic 
Aftelnj^t  of  the  Capuchin  friar  recorded  by  Walton  in 
im  UUtory  of  St.  D6ming6^  who  brought  away  with 
him  from  that  island  a  colony  of  these  animals,  which^ 
he  permitted  to  establish  themselves  in  one  of  bis  feet ; 

a  Udii.  Lmih.  Lapp.  ii.  82,  note  *. 

b  liMtreille  snppoiefl  tlie  Pi^  and  Nigua  to  be  syoonimons  with  Ace 
tm  maeriauui^  U  Hid*  Nat.  tIL  364.— The  Chigt^  also  he  cai{s  on  Aca^^ 
wms.    Ibid«  390.  c  See  above,  p.  50. 
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but  unfortunately  for  himsdf,  and  for  science,  the  fibot 
iatrusted  with  the  precious  deposit  mortified,  was 
obliged  to  be  amputated,  and  with  att  its  inhabitants- 
committed  to  the  waves.    According  to  UUoa,  and-Ius 
opinion  is  confirmed  by  Jussieu,  there  are  two.£()Alth 
Ainerican  ^edes  of  this  mischievous  insect.  -lii  isde-* 
scribed  as  generally  attacking  the  feet  and  leg8%  get- 
ting, without  being  felt,  between  the  skin  and  the  fleshy 
usually  under  the  nails  of  the  to^s,  where  it  nidificates 
and  lays  its  eggs;  and  if  timely  attention  be  not  paid 
to  it,  which,  as  it  o^casiQns  no  oth^r  uneasiness  than 
itching,  (the  sensation  at  first,  I  am  assured,  is  rather 
pleasing  than 'otherwise,)  is  sometimes  neglected,  it 
multiplies  to  such  a  degree,  as  to  be  attended  by  the 
most  fittal  consequences,  often,  as  in  the  above  in** 
(stsmce,  rendering  amputation  necessary,  and  sometimes 
causing  death  ^.    The  female  slaves  in  the  West  In* 
dies  are  frequently  employed  to  es^tract  those  pests, 
which  they  dp  with  uncommon  dexterity.    Yarico,  so 
celebrated  i^i  prose  and  verse,  performed  this  kind 
.  office  for  honest  Ligon,  who  says,  in  his  History  of 
Barbadoesy  ^'  I  have  had  ten  (Chegoes)  taken  but  of 
my  feet  in  a  morning,  by  the  most  unfortunate  Yarico^ 
an  Indian  woman  ^  " 

You  have  already,  perhaps,  been  satiated  with  the 
account  before  given  of  our  enemies  of  the  ^carwj  tribe'; 
there  are  i^  few,  however,  which  I  could  not  with  prd« 

a  Captain  Hancock,  late  commander  of  His  Majesty's  ship  the  Fou- 
droyant)tu  whose  friendly  exertions  I  am  indebted  for  on«  of  the  finest 
CoUedions  of  Brazil  imectB  ever  brou|;ht  to  Kngland,  informs  me  that 
they  wiU  attack  any  exposed  part  of  the  body.  He  bad  once  in  bis  ha^d^ 

b  Piso  and  Mi^rgr.  Ind,  289.  <^  p,  6{». 


DIRECT  INJrStBS  CAU8B0  KT  INSECTS.  105 

priety  introdiice  tbere,  as  tliey.do  not  take  up.  tl^r 
abode  and  breed,  in  us,  which  nevertheless  annoy  us 
eonsiderably.    Qneof  these  is  a  hiBxapod  so  minute, 
that,  were  it  not.  for  th^  uncommon  brilliancy  of  its  co- 
.  lour,  whiph  is  the  most  vivid  crimson'that  can  be  con* 
eeived,  it  wou|d  be  q^uite  invisible.  It  is  known  by  :th<e 
name  of  the  harvest-bug,  (Acarus  autumnalisj  Shaw,.) 
and  is  so  called,  I  imagine,  from  its  attacking  the  legs 
of  the  labourers  employed  in  th^  harvest,  in  the  fl<^ 
of  which  it  buries  it^lf  at  the  root  of  the  hairs,  pnk- 
ducing  intolerable  itching^  attended  by  Uiflammatioli 
and  .considierAbleitumour^,  and  soQietimes  even  occa^ 
sioning  fevers*. — A  similar  insect  is  found  in  Brazil, 
abounding  in  the  rainy  season,  particularly  during  the 
^gtecuns  of  sunshine,  or. fine  days  that  intervene;  a9 
amallas  a  point,,  and  moving  very  fast.'  These  animals 
get. upon  the  linen  and  cover  it  in  a  moment;  after- 
.wards  they  insinuate  .themselves  into  the'skin  aiid  oc« 
easion  a  most  intolerable  itchijig.   They  are  with  dif- 
ficulty extracted,  and  leave  behind  them  large  livid 
tumours,  which  subside  in  a  day  or.  two.    An.  insect 
very  tormenting  to  the  wood-cutters  and  the  settlers 
on  tbe  Mosquito.,  shpre^imd  the^bay  of  Honduras,  and 
called  by  them  the  doctor^  is  thought  to  be  synonymous 
with  this^.-r-More  serious  c<nisequences  have  been 
known  to  follow  the  bite  of  another  Acarus.related  to 
^e  above,  if  not  the  same  species,  common  iA  Marti- 
nique, and  called  there  the  Bite  rouge.    When  our 
soldiers  in  camp  were  attacked  by  this  ani)nal,  dan- 
gerous ulcers  succeeded  the  symptoms  just  mentioned, 

ft 

^.Hdtmal  MitceU^  ii.  t.  4S.  b  Undley  in  the  Rojtal  fliHtarg 

Phrpmek  for  M^rc^  1815,  p^  459, 


*        I 
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I,  in  sefveral  caaes^  iiecBaie  eo  bad^  tkat  tlie'lfaiib 
affected'was  xddiged  to  be  taken  off  ^ 

imB»  once  coUecthig  insects  in  Nm^ood^iiear  Ij0n<ii 
don^  when  my  Itaiids  were  covered  by  a.  mnnber  of 
small  hui^^  tieks,  wbich  were  so  greedy  after  bloody 
that  tbey  p^ietrated  deep  into  my  flesh,  giving  ine  no 
little  pain ;  and  4t  was  not  witfaontdifRculty  that  Ie9L<* 
traeted  -  them.    I  suspect  that  this  was  the  dog-tide 
(A.  Bicinug^  li.)  which  is  often  found  on  plstfts  ^^^ivlt  I 
am  notcertain,  as  I  neglected  to  examine  it,  my  atten^ 
tion  at  that  time  being  almost  whoHy  given  to<?oAs^ 
eptera.  Lyonnet  seems  to  have  been  attacked,  in  on^iof 
his  entomological  excursions,  by  the  same-or  a  Biinifaiv 
insect,  whichhe  broke,  so  firmly  had  it  ftxied  itself  in 
endeavouring  to  extract  it ;  and h^  waa obliged taltLj 
<^n  the  place  lest  an  abscess  ehoiildbe  fcmned^.  Bat 
the  worst  of  all  the  tick  tribe  is  the  Amerieim  (Acahm 
timericanusylj.)  described  by  Profeiraor  Kalni.    TUs 
insect,  whichis  related  to  the  preceding,  is  fenvd in 
the  woods  of  North  America,  and  is  equally  an  eneor^ 
to  man' and  beast.*    They  are  there  so  in#nitely  mi^ 
meiM>tis,  that  if  you  sit  down  ttp<m  the  ground,  or  upon 
the  trunk  of  a  tree,  or  walk  witii  naked  feet' or  legfs^ 
they  will  cover  you,  and,  pliHigiiig  their  serrate  ra>- 
^trurn  into  the  bare  |)taces  of  the  body,  begin  to  sack 
your  blood,  going  deep^  and  deeper  till  they  are  half 
buried  in  the  flesh.    Though  at  first  they  occasion  no 
uneasiness,  n/^h^n^they  have  thus  made  good  their  set* 
tleihent,  they  produce  an  intolerable  itching,  ibUowed 
by  acute  pain  and  large  tinnours.  It  is  now  extremely 

•  I  owe  this  information  to  Robinson  Kittoe,  Esq.  formerly  Cterk  of 
the  Cheque  Sn  the  King's  Yard,  Woolwkh.    b  Ubser  L.  ii.  828,  Bote«. 


cBficalt  ^io  extrMi  theiii,  ilia  animal  radier  ftuffering  it« 
eslf  to  be  pulled  tp  pieees  than  let  go  its  hold ;  ao  ,tliat 
tfe  rostram  and  head  being  often  left  in  the  wound, 
produce  aninflammatiaii  and  suppuration  which  rendeir . 
it  deep. and  dangerous.  These  ticks  are  at  first  very 
small,  3oatetinies  scarcely  visible,  but,  by  suction  will 
sfwell  themselves  out  till  they  are  as  big  as  the  end  of 
one^s  finger,  when  they  often  fall  to  the  ground  of 
themselves  %  .  The  serrated  haustellum  of  the  ticks, 
which,  like  the  barbed.sting  of  a  bee,  cannot  be  ex* 
tnifited  unl^s  the  ammal  cooperates,  is  well  worth 
your  inspection ;  ,and  the  sjtecies  which  infests  our  dogs 
is-Bo  coQimon  that  you  will  have  no  difficulty  in  pro* 
caring  ^ne  fi>r  examination. 

I  baVe  now  jintroduced  you  to  the  principal  insects  of 
the  Apiera  qrd^r  of  linne,  which,  in  spite  of  all  his 
care  and  all  his  power,  assscil  the  Jord  of  the  creation, 
imd^make  him  their  food.  You  will  here,  however, 
perhaps  accuse  me  of  omitting  one  very  prominent  an- 
luxffat  of  our  .comfort  and  repose,  which  you  think  be-* 
longs  to  tUs  tribe^-vthe  bedrbug  (  Cimex  kctularius,  JL.). 
When  you  are  a  more  practised  entomologist,  you  will 
see  clearly  that  this,  though  it  has  no  wings,  appertains 
to  anotber  orders  nevertheless  it  m  ay  be  introduced  here 
without  impropriety.  Though  now  too  common  and 
well  known,  in  this  country  it  was  formerly  a  rare  in- 
sect. Had  it  not,  two  noble  ladies,  mentioned  by  Mouf>- 
fet^  would  scarcely  have  been  thrown  into  such  an  alarm 
by  the  appearanceof  bug-bites  up  w  them ;  which)  until 
their  fears  were  dispelled  by  their  physician,  who  hapr 
pe^ed  also  tq  be  a  naturalist,  they  considered  as  npthing 

«J>eG^r.m.  154*60, 
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Ifess  than  ^jmiploms  of  the  plague.    Being  shown  ih^ 
living  cause  of  their  fright,  their  fears  gave  place  to 
mirth  and  laughter*.    Commerce^  with  many  good 
tilings,  has  also  introduced  amongst  us  many  great 
evils,  of  which  noxious  insects  form  no  small  part;  and 
pneof  her  worst  presents  were  doubtless  the  disgust- 
ing  animals  now  before  us.  They  seem,  indeed,  as  the 
above  fact  proves,  to  have  been  productive  of  greater 
alarm  at  first  than  mischief,  at  least  if  we  may  judge 
from  the  change  of  name  which  took  place  upon  tlieir 
becoming  common.  Their  original  English  name  Was 
Chinche  or  Wall-'louse^ ;  and  the  term  Bugy  which  is 
a  Celtic  word^  signifying  a  ghost  or  goblin,  was  ap- 
plied to  them  after  Ray's  time,  most  probably  betouae 
they  were  considered  as  **  terrors  by  night*."    But 
however  horrible  hugs  may  have  been  in  the  estima- 
tion of  some,  or  nauseating  in  that  of  others,  many  of 
the  good  people  of  London  seem  to  regard  them  witk 
the  greatest  apathy,  and  take  very  little  pains  to  get 
rid  of  them ;  not  generally,  however,  it  is  to  be  hoped, 
to  such  an  extent  as  the  predecessor  of  a  correspon* 
dent  in  Nicholson's  Journal^  who  found  his  house  so 
dreadfully  infested  by  them,  that  it  resembled  the  Ba* 
liian  hospital  at  Surat*',  all  his  endeavours  to  destroy 

a  Theatr,  Ins,  270.    ThU  happened  in  1509$  which-  circiiKMtiiBce  re- 
futes SonthalI*8  opinion  that  bugs  were  not  iLnownin  England  before  1670* 

b  Rai.  Uist,  Ins,  7.  MouSet,^69.    They  were  called  alsd  punet^  from 
the  Frencii  punaise.  c  H^nce  our  English  word  Sug'-kear* 

In  Mattbew8*s  Bibte^  Ps.  xci.  5.  is  rendered,  **  Thou  sfaak  notnede  to  hi 
•^fraid  of  any  bugM  by  night."  The  word  in  this  sense  often  occors  in 
Shakespear.  Winter's  TaU^  act  iiL  sc.  3.  3  HtnSU  act  y.  sc  2.  Bamki^ 
act  ▼.  sc.  2.    See  Douce^s  lUustraHons  of  Shakespear^  i.  329. 

d  The  Banian  hospital  at  Surat  is  a  most  remarhable  instUndoik    M 
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th^m  being  at  first  in  Tain.  And  no  wond<er,;  for,  ag 
be  learned  from  a  neighbour,  his  predeeessor  would 
netj&r  suffer  them  to  he  disturbed  or  his  bedsteads  to 

ft 

be  removed,  till,  in  the  end,  they  swarmed  to  an  inere* 
diUe  degree,  crawling  up  even  the  walls  of  bis  draw- 
ing-room; and  after  his  death  millions  were  found  in 
his  bed  and  chamber  furniture  \ 

The  winged  insects  of  the  order  to  which  the  bed- 
bug belongs,  often  inflict  yery  painful  wounds. — I  was 
once  attacked  by  a  small  species,  Cime^r  Nemorum^  IL. 
I  believe,  which  put  me  nearly  to  as  much  torture  as 
the  sting  of  a  wasp.  The  water  boatman,  {Not&necta 
glaucaj  Li.,)  an  insect  related  to  the  Cimiddcs^  which 
always  swims  upon  its  back,  made  me  suffsr  still 'more 
severely,  as  if  I  had  been  burned,  by  the  insertion  of 
its  rostrum ;  but  the  :(round  was  not  followed  by  any 
inflammation;  and  long  before  me  Willughby  had 
made  the  same  discovery  and  observation^^  St.  Pierre, 
in  his  Voyage  to  MdurUiuSy  mentions  a  species  of  bug 
found  in  that  ifsland,  the  bite  of  which  is  more  venom- 
ous than,  the  sting  of  a  scorpion,  and  is  succeeded  by 
a  tumour  as  big  as  the  egg  of  a  pigeon,  which  conti- 
nues for  four  or  five  days.  You  are  well  acquainted, 
with  the  history  and  properties  of  the  Said  Torpedo 

my  visitf,  the  bospUal  contained  horses,  mules,  oxen,  sheep,  goats,  mon- 
keys, poultry,  pigeons,  and  a  variety  of  birds;  The  most  extraordinary 
irard  was  that  Appropriated  to  rats  and  mice,  hugi,  and  other  noxious 
veraiiii.  The  o veneers  of  the  hospital  frequently  hire  b^;gars  from  the 
streets,  for  a  stipulated  sum,  to  pass  a  night  ampngst  the  JUas^ .tictf  and 
bugSf  on  the  express  condition  of  suff^^ring  them  to  enjoy  their  feast,  with-. 
o«l  molestation.  Forbes^s  Oriental  Memoirs, 

a  Nicholson^  Journal^  xvii.  40*  b  Proboscis  in  cutem  intrus« 

Acerrimun  dolprem  exrUat,  qui  tamen  brevi  cessat.  .  Rai.  fJitt  Inh  5$. 


mid  Gymnotus  ^ectricus;  but,  I.dar^  vlv^t^  have  no  id^a 
tliat  any  insect  possesses  their  'extraorditiary  powers^ 
'^^Yet  I  caftassttce  you,  upon  gdod  authority,  that 
MeduviuS'^erraiuSy  F.,  commonly  known  in  the  We&t 
Indies  by  the  name  of  the  wheel^bug,  ean,  like  them^ 
cotiomuiiicate  an  electric  shock  to  the  person  :whose 
flesh  it  touches.  The  late  Majop-general  DaVie^,  of 
ihi^ 'Royal  Artillery,  well  known  as  a  most. accurate 
ohETcgrver  of  nature  and  an  indefatigable  collector  of 
h^r.  treasures,  as  well  as  a  most  admirable  pilinter  of 
ithem,  onbe  informed  me,  that  when  abroad,  havjng 
taken  up  this,  animal  and  placed  it  upon  his  haiid,  it 
gitve  hhii  a  considerable  shock,  as  if  fironi  an  electric 
jar,'  with  its.  legs,  which  he  felt  as  high  as  his  sfaoul*^ 
ders;  and,  dropping  the  creature,'  he  obb^rv^d  six 
marka  upon  his  hand  where  the  six  feet  had  stood.' 

You  may  now  possibly  think  tbatl  have  lieavly  gone 
^lu*QUgh  the  catalogue  of  <yiir  jpersofra/assailantig  of  the 
insect  tribe?;  If  such,  hcfwever,  is'  your  e3q)ectation,  I 
fear  you'will  be  disa|^bint^d, '  siace  I  have  many  imore^ 
aiid^sbme  tremiendousones^  to  enumerate :  but ^as  a 
small  compensation  for  sucfa^a  detail  of  evils  and  iui- 
jui^ics  to  which  iourrspecies  is  exposed  from  foes  seem- 
iagiy  so  ihsigntfeant,  arid  of  acts 't>f  rebellion' bf  the 
vilest  and  most  despised  of  our  subjects  against  our 
.boasted. supremacy,  the  objects  to  which  I  shall  next 
call  your  attention  are  not,  like  most  of  our  apterous 
enemies,  calculated  to  excite  disgust  and  nattsea;^when 
we  see  them  or  speak  of  them ;  nor  do  they  Usually 
steal  upon  us  during  the  silent  hours  of  repose^  (though 
I  must  except  here  the  gnat  or  mosquito,)  but  aremany 
eS  them  very  b^ntiful^  and  boldly  make  th^it  attack 
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Upon  us'm  epen  day,  when  we  are  be^  able  to  defend 
ourselves.  Borne  on  rapid  wings,  wher^^er  they  find 
us,,  they  diideavcnir  to  lay  us  und^r.contributioRy^and 
the  tribute  they  exact  19  our  blood.    Wonder fol-  and 
various,  are  the  weapons  that  enable  them  to  enforce 
their  demand*.   What  would  you  think  of  aiiy  lai^e 
animal  that  should  come  to  attack  you  with  atremeu^- 
dous  apparatus  of  knives  and  lancets  issuing  frosvks 
modHi?    Yet  such  are  the  instruments  by  means  of  . 
which,  the  fire-eyed  and  bloodrthtrsty  horse-fly  (Tt^ 
battUSy  L.)  makes  an  incision  in  your  flesh;  and  thei^ 
forming  a  isiphon  of  them,  often  carries  off  niany  dfop^ 
of  your  blobd*.  The  pain  they  inflict,  when  they  ppen 
a  vein,  is  usually  very  acute.     A  fly  of  this  kind  not 
T>nly  occasioned  A|r.  Sheppard  considerable  pain  by  its 
bite^  but  also  produced  swelling  and  blackness  round 
one  eye ;  and  the  flesh  of.  his  chedk  and  chin  was  so 
enlarged  from  it  as  to  hang  down;    In  this  country, 
'howeyer,  their  attaoks  are  not  frequent  enough  to.  make 
4hem  more  thaii  a  minor  '^  misery  <of  human  life;"-  birt 
the  burning^fly  (brulot)  or  sahd^fly  of  America^  and 
the  West  Indies,  which  seem  to  be  the  same  insect, 
cto^es.a  much  more  intolerably  anguish,  which  has 
been  compared  to  what  a  red-hot  needle  or  a  $park  of 
fire  would'  occasion  us  to  endure.     Lambert,- in* his 
Travels  through  Canada^  &c;  says  "  They  are.  so  very 
fEnall  asio  be  hatdly  perceptible  in  their  attacks;  s(tul 
your  fi^r^head  will  be  streaming  with  Uodd  before  you 
are  sensil^e  of  being  anKmgst  them*'.'' — Yet  we  have 

*  One  took  (Bight  drops  from  Reaumur,  iv.  230.  Plate  ^II.  Fig,  5. 
b  Bartram's  Travels^  383. 

«  i.  I9T.    The  W^st  India  sand-fly  wad  n«ticed  by  RoUn^on  Kittoe, 
taq.  who  i^iweyer  docs  oot  Grrollect  thfir  fetching  bleod.    ^ 
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one  species  (Stomoxtf^  cakitrdnsy  F.\  alluded. to  in  n 
former  letter  as  so  nearly  resembling  the  common 
house-fly  %  which,  though  its  oral  instruments  are  to 
appearance  not  near  so  tremendous,  is  a  much  greater 
torment  than  the  Tabanus.  This  little  pest^  I  speak 
feelingly,  incessantly  interrupts  our  studies  and  com** 
fort  in  showery  weather,  making  us  even  stamp  like 
the  cattle  by  its  attacks  on  our  legs ;  and,  if  we  drive 
it  away  ever  so  often,  returning  again  and  again  to 
the  charge/  In  Canada  they  are  infinitely  worse.  ^'  I 
have  sat  down  to  write,"  says  Lambert,  (who  though 
he  calls  it  the  house-fly  is  evidently  speaking  of  the 
Stomoxys),  ^^  and  have  been  obliged  to  throw  away 
my  pen  in  consequence  of  their  irritating  bife,  which 
has  obliged  me  every  moment  to  raise  my  hand  to  my 
eyes,  nose,  mouth,  and  ears  in  constant  succession* 
When  I  could  no  longer  write,  I  began  to  read,  and. 
was  always  obliged  to  keep  one  hand  constantly  oh 
the  move  towards  my  head.  Sometimes  in  the  course 
of  a  few  minutes  1  would  take  half  a  dozen  of  my  tor- 
mentors from  my  lips,  between  which  I  caught  them 
just  as  they  perched*." 

The  swallow-fly  (Ornithdmyia  Hirundinisj  Latr. 
JHippobosea^  L.),  whose  natural  food  is  the  bird  after 
Which  it  is  named,  has  been  known  to  make  its  repast 
on  the  human  species.  One  found  its  way  into  a  bed 
^  the. Rev.  R.  Sheppard,  where  it  first,  for  several 
nights,  sorely  annoyed  a  friend  of  his,  and  afterwards 
himself,  without  their  suspecting  thecidprit.  After  a 
close  search,  however,  it  was  discovered  in  the  form  of 
this  fly,  which,  forsaking  the  nest  of  the  swallow,  Bad 
Jrji^ome  chance  taken  its  station  between  the  sheets. 
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and  thus  glutted  itsdf  with  the  blood  of  itaan. — In  tra^ 
veiling  between  fidam  and  Purmerend  in  North  Hol- 
land (July  21,  1815),  in  an  open  vehicle,  I  was  much 
teased  by  another  bird-fly  (Omithomyia  avicularia^ 
tatr.)  (two  individuals  of  which  I  caught)  alighting 
upon  my  head,  and  inserting  its  rostrum  into  my  flesh. 
— ^Mr.  Sheppard  remarks,  as  a  reason  for  this  derelic- 
tion  of  their  appropriate  food,  that  no  sooner  does  life 
depart  from  the  bird  that  these  flies  infest,  tiian  they 
immediately  desert  it  and  take  flight,  alighting  upon 
the  first  living  creature  that  they  meet  with ;  which  if 
it  be  not  a  bird  they  soon  quit,  but,  as  it  shouldseem 
from  the  aboYe  fisicts,  not  before  they  have  made  a  trial 
how  it  will  suit  them  as  food. 

But  of  all  the  insect-tormentors  of  man,  none  are  so 
loudly  and  universally  complained  of  as  the  species  of 
the  genus  Culex,  L.,  whether  known  by  the  name  of 
gnats  or  mosquitos.  Pliny,  after  Aristotle,  distin- 
guishes well  between  Hymenoptera  and  Diptera^  when 
he  says  the  former  have  their  ating  in  their  tail,  and  the 
latter  in  their  mouth;  and  that  to  the  one  this  weapon 
is  given  as  the  instrument  of  vengeance,  and  to  the 
other  of  avidity*.  But  the  instrument  of  avidity  in  the 
genus  of  which  I  am  speaking,  is  even  more  terrible 
than  that  of  vengeance  in  most  insects  that  are  armed 
with  it:  like  the  latter  also,  as  appears  from  the  con- 
sequent inflammation  and  tumour,  it  instills  into  its 
wocind  a  poison ;  the  principal  use  of  which,  however, 
is  to  render  the  blood  more  fluid  and  fitter  for  suction^ 
This  weapon,  which  is  more  complex  than  the  sting  of 
hymenopterous  insects,  consisting  of  five  pieces  besides 
the  exterior  sheath,  some  of  which  seem  simply  lan- 

a  Plin.  Hist.  Hat.  I.  xu  c.  ?8.    Artsiot.  Hisf.  Ammah  \.  i.  c.  5r 
VOIi.  I,  I 
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eets,  while  others  are  barbed  like  the  spicula  of  a  bee's 
sting,  is  at  once  calculated  for  piercing  the  flesh  and 
forming  a  stphon  adafpted  to  imbibe  the  blood*.  There 
are  several  species  of  this  genus  whose  bite  is  severe, 
but  none  is  to  be  compared  to  the  common  gnat  (Culex 
pipienSy  L.),  if,  as  has  been  generally  aflirmed,  it  be  sy- 
nonymous with  the  mosquito  (though  perhaps  several 
species  are  confounded  under  both  names) ;  and  to  this, 
the  most  insatiable  of  blood-suckers,  I  shall  principally 
direct  your  attention. 

In  this  country  they  are  justly  regarded  a?  no  trifling 
evil ;  for  they  follow  us  to  all  our  haunts,  intrude  into 
our  most  secret  retirements,  assail  us  in  the  city  and 
in  the  country,  in  our  houses  and  in  our  fields,  in  the 
sun  and  in  the  shade :  nay,  they  pursue  us  to  our  pil- 
lows, and  either  keep  us  awake  by  the  ceaseless  hum  of 
their  droning  pipe,  and  their  incessant  endeavours  to 
fix  themselves  upon  our  face,  or  some  uncovered  part 
of  our  body ;  or,  if  in  spite  of  them  we  fall  asleep, 
awaken  us  by  the  acute  pain  which  attends  the  inser- 
tion of  their  orkl  stings ;  attacking  with  most  avidity 
the  softer  sex,  and  trying  their  temper  by  disfiguring 
their  beauty.  But  although  with  us  they  are  usually 
rather  teasing  than  injurious ;  yet  upon  some  occa- 
sions they  have  approached  nearer  to  the  character  of 
a  plague,  and  emulated  with  success  the  mos(|uitos  of 
other  climates.  Thus,  we  are  told  that  in  the  year  1736 
they  were  so  numerous,  that  vast  columns  of  them 

a  Piiny  was  aware  of  this  double  office  of  the  proboscis  of  a  gnat,  and 

has  well  described  it.    *'  Telum  Tero  perfodieudo  tergori  quo  spiculavit 

ingeuio?     Atque  ut  in  capaci,  cum  cerni  noo  possit  exilUas,  ita' reci- 

proca  geminavit  arte,  ut  fodiendo  acuminatum  pariter  sordendoque  fistu- 

i . .  1  esset"  HitL  Nat.  1.  xi.  c  S. 
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Were  seen  to  rise  in  the  air  from  Salisbury  cathedral, 
which  at  a  distance  resembled  columns  of  smoke,  and 
occasioned  many  people  to  think  that  thie  cathedral 
was  on  fire.  A  similar  occurrence,  in  like  manner 
giving  rise  to  an  alarm  of  the  church  being  on  fire, 
took  place  in  July  1812  at  Sagan  in  Silesia^.  In  the 
following  year  at  Norwich,  in  May,  at  about  six  o'clock 
in  the  evening,  the  inhabitants  of  that  city  were  alarm- 
ed by  the  appearance  of  smoke  issuing  from  the  upper 
window  of  the  spire  of  the  cathedral,  for  which  at  the 
time  no  satisfactory  account  could  be  given,  but  which 
.was  most  probably  produced  by  the  same  case.  And 
in  the  year  1766,  in  the  month  of  August,  they,  ap- 
peared in  such  incredible  numbers  at  Oxford  as. tp' re- 
semble a  black  cloud,  darkening,  the  air  and  almost 
totally  intercepting  the,  beams  of  the  sun.  One.daty,  a 
little  before  sun^^et,  six  columns  of  them  were  observed 
to  ascend  from  the  boughs  of  an!  apple-tree,  some  in  a 
perpendicular  and  others  in  an  oblique  direction,  to 
the  height  of  fifty  or  sixty  feet.  Their  bite  was  so  en- 
venomed, that  it  was  attended  by  violent  and  alarm- 
ing inflammation ;  and  one  when  killed  usually  cpn* 
tained  as  much  blood  as  would  cover  three  or  four 
square  inches  of  wall^.  Our  great  poet  SpeAser  seems 
to  have  witnessed  a  similar  appearance  of  them,  which 
furnished  him  with  the  following  beautiftil  simile : 

As  when  a  swarmc  of  gnats  at  eventide 

Out  of  the  fennes  of  Allan  doe  arise, 

Their  murmuring  small  truinpets  sownden  wide, 

Whiles  in  the  air  their  clui^tring  army  iiics, 

That  as  a  cloud  doth  seem  to  dim  the  skies  ;  ^ 

a  Geniiar''s  Hagaxin  der  EntoWQlogie^  i;  137 . 
.     .  bPAi/M.TVflfw.  1767,111-13. 
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Ne  man  nor  beast  may  rest  or  take  repast 
For  their  sharp  wounds  and  noyous  injuries. 
Till  the  fierce  nortfaern  wind  with  blustering  blast 
Doth  blow  them  quite  away,  and  in  the  ocean  cast* 

In  Marshland  in  Norfolk,  as  I  learn  from  a  lady 
whp  had  an  opportunity  of  personal  inspection,  the  in- 
habitants  are  so  annoyed  by  the  gnats,  that  the  better 
sort  of  them,  as  in  many  hot  climates,  have  recourse  to 
a  gauze  covering  for  their  beds,  to  keep  them  off  du- 
ring the  night.  Whether  this  practice  obtains  in  other 
fen  districts  I  do  not  know. 

But  these  evils  are  of  small  account  compared  with 
what  other  cpirntries,  especially  when  we  approach 
the  poles  or  the  line,  are  destined  to  suffer  from  them ; 
for  there  they  interfere  so*  much  with  ease  and  com- 
fort, as  to  become  one  of  th6  worst  of  pests  and  a  real 
jnisery  of  human  life.  We  may  be  disposed  to  smile 
perhaps  at  the  story  Mr.  Weld  relates  from  General 
Washington,  that  in  one  place  the  mosquitos  were  so 
-powerful  as  to  pierce  through  his  boots*  (probably  they 
-crept  within  the  boots) ;  but  in  various  regions  scarcely 
anything  less  impenetrable  than  leather  can  withstand 
X  their  insinuating  weapons  and  unwearied  attacks.  On^ 
would  at  first  imagine  that  regions  where  the  polar 
winter  extends  its  icy  reign  would  not  be  much  an-^ 
noyed  by  insects :  but  however  probable  the  supposi- 
tion, it  is  the  reverse  of  fact,  for  nowhere  are  gnats 
more  numerous.  These  animals,  as  well  as  the  Tipu* 
lidwy  seem  endowed  with  the  privilege  of  resisting  any 
degree  of  cold,  and  of  bearing  any  degree  of  heat.  In 
Lapland  their  numbers  are  so  prodigious  as  to  be  com- 

a  Weld's  Travels^  Svoedit.  205.  Yet  Mottffet  afltnnB  the  Bame :  ^  Monti 
fcnideles  et  Tenenati,  triplices  caligv,  imo  ocreaSf  item  perforantesi"  81. 
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pared  to  a  flight  of  snow  wh^n  the  flakes  fall  thickest, 
or  to  the  dust  of  the  earth.  The  natives  cannot  take  a 
mouthful  of  food,  or  lie  down  to  sleep  in  their  cabins, 
unless  they  be  fumigated  almost  to  suffocation.  In  the 
air  you  cannot  di'aw  your  breath  without  having  your 
mouth  and  nostrils  filled  with  them ;  and  unguents  of 
tar,  tish-grease,  or  cream;  or  nets  steeped  in  fetid 
birch-oil,  are  scarcely  sufficient  to  protect  even  the 
case-hardened  cuticle  of  the  Laplander  from  their  bite*. 
In  certain  districts  of  France,  the  accurate  Rekumur 
informs  us  that  he  has  seen  people  whose  arms  and  legs 
have  become  quite  monstrous  from  wounds  inflicted  by 
gnats ;  and  in  some  cases  in  such  a  state  as  to  render 
it  doubtful  whether  amputation  would  not  be  neces- 
sary^. In  the  neighbourhood  of  the  Crimej^  the  Rus- 
sian soldiers  are  obliged  to  sleep  in  sacks  to  defend 
themselves  from  the  mosquitos  ;  and  even  this  is  not 
a  sufficient  security,  for  several  of  them  die  in  conse<» 
quence  of  mortification  produced  by  the  bites  of  these 
furious  blood-suckers.  This  fact  is  related  by  Dr. 
Clarke,  and  to  its  probability  his  own  painful  expe- 
rience enabled  him  to  speak.  He  informs  us  that  the 
bodies  of  himself  and  his  companions,  in  spite  of  gloves, 
clothes,  and  handkerchiefs,  were  redered  one  entire 
Wound,  and  the  consequent  excessive  irritation  and 
swelling  excited  a  considerable  degree  of  fever.  In  a 
most  sultry  night,  when  not  a  breath  of  air  was  stirring, 
exhaused  by  fatigue,  pain,  and  heat,  he  sought  shelter 
in  his  carriage ;  and,  though  almost  suffocated,  could 
not  venture  to  open  a  window  for  fear  of  the  mosquitos. 

a  Acerbi*8  XVoveb,  ii.  5.  S4-5.  51.    Linn.  F/vr.  ha^,  380-1.    XocA. 
Isofp^  ii.  108.  De  Geer,  tL  3034.  b  Reanin.  iv.  579. 
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Swarms  nevertheless  found  their  way  into  his  hidings* 
place ;  and,  in  spite  of  the  handkerchiefs  with  which 
he  hadibound  up  his  head,  filled  his  mouth,  nostrils,  * 
and  ears.  In  the  midst  of  his  torment  he  succeeded  in 
lighting  a  lamp,  which  was  extinguished  in  a  moment 
by  such  a  prodigious  number  of  thes^  insects,  that  their 
carcases  actually  filled  the  glass  chimney,  and  formed 
a  large  conical  heap  over  the  burner.  The  noise  they 
make  in  flying  cannot  be  conceived  by  persons  who 
have  only  heard  gnats  in  England.     It  is  to  all  that 
hear  it  a  most  fearful  sound  '^.  Travellers  and  mariners 
who  have  visited  warmer  climates  give  a  similar  ac- 
count of  the  tormemts  there  inflicted  by  these  little 
demons.    One  traveller  in  Africa  complains  that  after 
a  fifty  miles  journey  they  would  not  suffer  him  to  rest, 
and  that  his  face  and  hands  appeared,  from  their  bites, 
as  if  he  was.  infected  with  the  small-pox  in  its  worst 
stage  ^.  In  the  East,  at  Batavia,  Dr.  Arnold,  a  most 
attentive  and  accurate  observer,  relates  that  their. bite 
is  the.  most  venomous  he  ever  felt,  occasioning  a  most 
intolerableitcbing,  which  lasts  several  days.  The  sight 
or  sound  of  a  single  one  either  prevented  him  from 
going  to  bed  for  a  whole  night,  or  obliged  him  to  rise 
many  times.   This  species,  which  I  have  examined,  is 
distinct  from  the  common  gnat,  and  apj^e^rs  to  be  non- 
descript. *   It  approaches  nearest  to  C.  anfiulatay  but 
the  wings,  are  black  and  not  spotted.     And  Captain 
Stedman  in  America,  as  a  proof  of  the  dreadful  state 
to  which  he  and  his  soldiers  were  reduced  by  them, 
mentions  that  they  were  forced  to  sleep  with  their 
heads  thrust  into  holes  ma^e  in  the  earth  with  t)ieir 

a  Dr.  Clarke's  Travels^  i.  388.  b  Jackson's  Morocco,  5T* 
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bayonets,  and  their  necks  wrapped  round  lyith  their 
hammocks^. 

It  IS  not  therefore  incredible  that  Sapor,  king  of 
Persia,  as  is  related,  should  have  been  compelled  to . 
raise  the  siege  of  Nisibis  by  a  plague  of  gnats,  which  at^ 
tacking  his  elephants  and  beasts  of  burthen,  jbo, caused 
the  rout  of  his  army,  whatever  we  m9.y  think  of  the 
miracle  to  which  it  was  attributed^;  nor  that  the  in? 
habitants  of  various  cities,  as  Mouffet  has  collected 
from  different  authors*^,  should,  by  an  extraordinary 
muttiplication  of  this  plague,  have  been  compelled  to 
desert  them,;  or  that  by  their  power  to  do  mischiei^ 
like  other  conquerors  who  have  been  the  torment  of 
the  human  race,  they  should  have  attained  to  fame, 
^nd  have  given  their  name  to  bays,  towns,  and  evei^ 
to  considerable  territories^. 

And  now,  which  seems  to  you  the  greater  terror, 
that  the  forest  should  resound  with  the  roar  of  the  Ijon 
or  the  tiger,  or  with  the  hum  of  the  gnat  ?  Which 
evil  is  most  to  be  deprecated,  the  neighbourhood,  of 
these  ferocious  animals,  terrible  as  they  are  for  their 
cruelty  and  strength,  or  to  live  amidst  the  polar  or 
tropical  myriads  of  mosquitos,  and  be  subject  to  the 
torture  of  their  incessant  attacks  ?  When  you  con- 
sider that  from  the  one  prudence  and  courage  may 
secure  or  defend  us  without  any  material  sacrifice  of 
our  daily  comforts ;  while  to  be  at  rest  from'^the  other 
we  must  either  render  ourselves  disgusting  by,  filthy 

a  IVavelSf  ii.  93.  b  Theodorit.  Hut.  Kcch  1.  ii«  c.  30. 

cMoulfet,85.    Amoregir,  119. 

d  Viz.  Mos^^o  Bay  in  St.  Christopher^ ;  Mosquitos,  a  town  in  thc%^ 
Island  of  Cuba ;  and  the  Mcsjiito  country  in  North  America. 
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unguents,  or  be  suffocated  by  fumigations,  or  be  coli* 
teat  to  be  bound,  head,  hand  and  foot,  shut  out  from 
the   respiration  of  the  common  air,  and  even  thus 
scarcely  escape  from  their  annoyance ;  you  will  feel 
convinced  that  the  former  is  the  more  tolerable  evil  of 
the  two,  and  be  inclined  to  think  that  those  cities,  from 
which  the  lions  were  driven  away  by  the  more  powerful 
gnats,  were  no  great  gainers  by  the  exchange  *.  With 
what  grateful  hearts  ought  the  privileged  inhabitants 
of  these  happy  islands  to  acknowledge  and  glorify  the 
goodness  of  that  kind  Providence  which  has  distiit* 
guished  us  from  the  less  favoured  nations  of  the  globe, 
by  what  may  be  deemed  an  immunity  from  this  tor- 
menting pest !  for  the  inroads  which  they  make  on  our 
comfort,  when  contrasted  with  what  so  many  other 
people  of  every  climate  suffer  from  them,  are  mere  no^ 
things.  When  we  behold  on  one  side  of  us  the  ravages 
of  he  wide- wasting  sword,  on  another  those  of  in- 
fectious disease  or  pestilence,  on  a  third  famine  de- 
stroying its  myriads,  and  on  a  fourth  life  rendered  un«> 
comfortable  by  the  terror  of"  noisome  beasts  "  and  the 
a,ttack  of  noxious  insects:  and  when  we  look  at  home 
and  see  every  one  eating  his  bread  in  peace,  protected 
in  his  enjoyments  by  equal  laws  executed  by  a  mild 
government  under  a  paternal  king,  without  fearing 
the  sword  of  the  oppressor ;  not  scourged  by  pestilence 
or  famine,  exposed  to  the  attack  of  no  ferocious  ani- 
mal, and  comparatively  speaking  but  slightly  visited 
by  the  annoyance  of  insect  tormentors;  and  especially 
when  we  further  reflect  that  it  is  his  mercy  and  riot 
our  merits  which  has  induced  him  thus  to  overwhelm 

a  Mooffet,  85. 
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Us  with  blessings,  while  other  countries  have  been 
made  to  drink  deep  of  the  cup  of  his  fury,  we  diall  see 
/reason  for  ^n  increased  degree,  of  thankftilness  and 
gratitude,  and,  instead  of  repining,  be  well  content 
with  our  lot,  though  our  offences  have-not  whcdly 
been  passed  over,  and  we  have  been  "  beaten  with 
few  stripes." 

• 

Besides  the  insects  that  seek  to  make  us  their  food, 
there  are  others,  which,  although  we  are  apt  to  regard 
them  with  the  greatest  horror,  do  not  attack  us  with 
this  view,  but  usually  to  revenge  some  injury  which 
they  have  received,  or  apprehend  from  us.  Foremost 
in  the  list  of  these  are  those  with  four  wings,  which, 
according  to  the  observation  of  Pliny  before  quoted, 
carry  their  weapon,  an  instrument  of  reveiige,  in  their 
tail.  These  all  belong  to  the  Linnean  order  Hymen^ 
optera;  and  the  tremendous  arms  with  which  they  an^ 
noy  us,  are  two  darts  finer  than  a  hair,  furnished  on  their 
outer  side  at  the  end  with  several  barbs  not  visible  to 
the  naked  eye,  and  each  moving  in  the  groove  of  a  strong 
and  often  curved  sheath,  frequently  mistaken  for  the 
sting,  which,  when  the  darts  enter  the  flesh,  usually  in- 
jects a  drop  of  subtle  venom,  furnished  from  a  peculiar 
vessel  in  which  it  is  secreted,  into  the  wound,  occasion- 
ing, especially  if  the  darts  be  not  extracted,  a  consider^ 
able  tumour,  accompanied  by  very  acute  pain.  Many 
insects  are  thus  armed  and  have  this  power.  Twice  I 
have  been  stung  by  an  Ichneumon ;  first  by  one  with 
a  concealed  sting,  and  afterwards  by  another  of  the 
family  of/.  Manifestator  (Pimphy  F.),  with  a  very  long 
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exerted  sting.  I  had  held  the  insect  by  its  sting,  whieh 
it  withdrew  from  between  my  fingers  with  surprising 
force,  and  then,  as  if  in  revenge,  stung.me.  Pompilus 
viaMeus^  a  vc^poid  insect  that  deposits  its  eggs  in  spiders, 
once,  in  this  way,  gave  me  acute  pain.  But  the  insects 
which  in  this  respect  principally  attract  our  notice  by 
exciting  our  fears,  are  the  hive-bee,  the  wasp,  and  the 
hornet.  The' first  of  these,  the  6ee,  sometimes  mani- 
fests ah  antipathy  to  particular  individuals,  whom  it 
attacks  and  wounds,  without  provocation ;  but  the  two 
last,  though  apparently  the  most  formidable,  are  not  so 
ill^tejnp^red  as  they  are  conceived  to  be,  seldom  mo* 
lesting  those  who  do  not  first  interfere  with  or  disturb 
them.  We  learn  from  Scripture  that  the  hornet  (but 
whether  it  was  the  common  species  is  uncertain)  was 
employed  by  Providence  to  drive  out  the  impious  in- 
habitants of  Canaan,  or  subdue  them  under  the  hand 
otthe  Israelites  *!,-^The  efiect  prpduced  by  the  sting 
of  these  animals  is  different  in  different  persons.     To 
some  they  occasion  only  a  very  slight  inconvenience 
or  a  momentary  pain ;  others  feel  the- smart  of  the 
wounds  which  they  inilict  for  several  days,  and  are 
thrown  into  fevers  by  them ;  and  to  some  they  have 
even  proved  fataP.    Yet  these  insects  are  certainly, 
in  general,  but  a  trifling  evil.  They  become,  however, 
^specially  wasps^  a  very  serious  one  to  many,  from  the 
mere  dread  of  being  stung  by  them,  even  though  they 
should  npt  carry  their  fears  to  the  same  length  with  the 
lady  mentioned  by  Dr,  Fairfax*^,  in  the  Philosophical 

a  Deut.  vli.  20.    Joih.  xxiv.  12.  b  Amoreux,  ?4^. 

c  PAi/ui.  Trans,  i.  201. 
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Transactions^  who  had  such  a  horror  of  thenij  that  du- 
ring the  season  in  which  they  abound  in  houses,  she 
always  confined  herself  to  her  apartment. 

Ants  are  insects  of  this  order,  which,  though  our  in- 
digenous species  may  be  regarded  as  harmless,  in  some 
countries  are  gifted  with  double  means  of  annoyance, 
both  from  their  sting  and  their  bite.   A  green  kind  in 
New  South  Wales  was  observed  by  Sir  Joseph  Banks 
to  inflict  a  wound  scarcely  less  painful  than  the  sting  of 
a  bee*.     Another,  from  the  intolerable  anguish  occa- 
sioned by  its  bite,  which  resembles  that  produced  by  a 
spark  of  fire,  and  seems  attended  by  venom,  is  called, 
the  fire-ant.    Captain  Stedraan  relates  that  this  caused 
a  whole  company  of  soldiers  to  start  and  jump  about  as 
if  scalded  with  boiling  water ;  and  its  nests  were  so 
numerous  that  it  was  not  easy  to  avoid  them^.     We 
are  told  of  a  third  species,  which  emulates  the  scorpion 
in  the  malignity  of  its  sting  or  bite*^.   Knox,  in  his  ac- 
count of  Ceylon,  mentions  a  black  ant,  called  by  the 
natives  Coddia^  which  he  says  "bites  desperately,  as 
bad  as  if  a  man  were  burnt  by  a  coal  of  fire ;  but  they 
are  of  a  noble  nature,  and  will  not  begin  unless  you 
distiirb  them."   The  reason  the  Cinghalese  assign  for 
the  horrible  pain  occasioned  by  their  bite  is  curious, 
and  will  serve  to  amuse  you.     "  Formerly  these  ants 
went  to  ask  a  wife  of  the  Not/a^  a  venomous  and  noble 
kind  of  snake ;  and  because  they  had  such  a  high  spirit 
to  dare  to  offer  to  be  related  to  such  a  generous  creature, 
they  had  this  virtue  bestowed  upon  them,  that  they 
should  sting  after  this  manner.     And  if  they  had  ob- 

a  Hawkesf^orth^s  Cook,  iii.  223.  b  Stcdinan,  i i.  91. 

c  BiBgley,  iii.  385,  first  edit. 
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faiiied  a  wife  of  the  Noya,  they  should  have  had  thre 
privilege  to  sting  full  as  bad  as  he\"  Stednian's  story 
of  a  large  ant  that  stripped  the  trees  of  thejr  leaves,  to 
feed,  as  was  supposed,  a  blind  serpent  under  ground  % 
is  somewhat  akin  to  this :  as  is  also  another,  related  to 
roe  by  a  friend  of  mine,  of  a  species  of  Mantis,  now  in 
my  cabinet,  taken  in  one  of  the  Indian  islands,  which, 
according  to  the  received  opinion  amongst  the  natives, 
was  the  parent  of  all  their  serpents.  Whence,  unless 
perhaps  from  their  noxious  qualities,  could  tEis  idea  of 
a  connexion  between  insects  and  these  reptiles  be  de-. 

rived  I  But  to  return  from  this  digression ^Madame 

Merian's  Ant  of  Visitation  will  be  considered  in  a  sub- 
sequent letter :  but  I  cannot  here  omit  a  circumstance 
mentioned  by  Don  Felix  de  Azara,  a  late  Spanish  tra- 
veler, who  confirms  her  account, — ^that  these  animals 
are  so  alarming  and  tren^endous  in  their  attacks,  that 
if  they  enter  a  house  in  the  night,  the  inhabitants  are 
obliged  to  rise  with  all  speed  and  run  off  in  their  shirts. 
^  I  must  next  direct  your  attention  to  an  insect,  which 
p^haps  more  than  any  other  has  in  every  age  been  anr 
object  of  terror  and  abhorrence — I  mean  the  redoubted 
scorpion.  And  though  I  shall  not,  with  Aristotle,  tell 
you  of  Persian  kings  employing  armies  for  several  days 
in  destroying  them ;  or,  with  Pliny,  of  countries  that 
they  have  depopulated ;  yet  my  account  will  not  be 
devoid  of  that  species  of  interest  which  the  dread  of  its 
power  to  do  us  injury  imparts  to  any  object*  Could 
you  see  one  of  these  ferocious  animals,  perhaps  a  foot 
in  length,  a  size  to  which  they  sometimes  attain,  ad- 
vancing towards  you  in  their  usual  menacing  attitude, 

a  Kno\'i  Ceylon'y  24.  b  Stedman,  ii.  14S. 
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ivith  its  claws  expanded,  and  its  many-jointed  tail 
turned  over  its  head ;  were  your  heart  ever  so  stout,  I 
think  you  would  start  hack  and  ^eel  a  horror  come 
across  you ;  and,  though  you  knew  not  the  animal,  you 
would  conclude  that  such  an  aspect  of  malignity  must 
be  the  precursor  of  malignant  effects.  Nor  Would  you 
foe  mistaken,  as  you  will  presently  see.    This  alarming 
animal,  though  like  hymenopterous  insects  it  is  armed 
with  a  sting,  is  in  no  respect  related  to  that  order,  and 
forms  the  only  genus,  at  present  known,  of  the  others 
that  is  so  armed.    Even  its  sting  is  totally  different 
from  that  of  bees,  wasps,  and  other  Hymenoptera,  be- 
ing more  analogous  to  the  venomous  tooth  of  serpents ; 
it  wounds  us  with  no  barbed  darts  concealed  in  a  sheath, 
but  only  with  a  simple  incurved  macro  terminating  an 
ampullaceous  joint.     Two  orifices,  or  according  to 
-some  three,  are  said  to  instill  the  poison,  which,  w^e 
are  informed,  is  sometimes  as  white  as  milk.  This  ve- 
nom in  our  European  species  is  seldom  attended,  ex* 
cept  to  minor  animals,  by  any  very  serious  conse- 
quences ;  yet  when  it  is  communicated  by  the-sccnrpion 
of  warmer  climates  it  produces  more  baneful  effects. 
The  sting  of  certain  kinds  common  in  Soutii  America 
causes  fevers,  numbness  in  various  parts  of  the  body, 
turitourB  in  the  tongue,  and  dimness  of  sight,  which 
symptoms  last  from  twenty-four  to  forty-eight  hours. 
The  only  means  of  saving  thd  lives  of  our  6oldi^*s  who 
were  stung  by  them  in  Egypt,  was  amputation.   One 
species  is  said  to  occasion  madness ;  and  the  black  scor- 
pion, both  of  South  America  and  Ceylpn,  frequently 
ii^icts  a  mprtal  wound*.    No  kpown  animal  is  more 

a  V)loQ,Vrojf,  i.  61,  62.    Dr,  Clarke's  JYavels,  i.486.    Amorcux,  197. 
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cruel  and  feroeious  in  its  nvmners;  they  kill  and  de^ 
vour  their  own  young  without  pity  as  8oon  as  they  are 
born,  and  they  are  equally  savage  to  their  fellows  when 
grown  up.  Terrible  however  and  revolting  as  these 
creatures/ appear,  we  are  gravely  told  by  Naud£,  that 
there  is  a  species  of  scorpion  in  Italy  which  is  domes- 
ticated and  put  between  the  sheets  to  cool  the  beds 
during  the  heats  of  summer^ ! ! 

I  must  next  say  something  of  insects  that  annoy  us 
solely  by  their  jam.  Of  this  description  is  Solpuga 
araneoidesj  F.  (Galeodes^  Oliv.)  which  is  related  to  the 
scorpion,  although  devoid  of  a  sting.  The  bite  of  this 
animal,  which  is  a  native  of  the  Cape  of  Good  Hope 
and  of  Russia^,  is  represented  to  be  often  fatal  both  te 
man  and  beast.  Another  species  of  Solpuga  is  described 
by  Professor  Lichtenstein,which,'from'the  trivial*name 
that  he  has  given  it  (/afo/e),  may  be  supposed  to  be  as 
venomous  as  the  former  *^.^  i  » 

The  bite  of  one  of  the  centipedes  (Sco/opendra  mor- 
sitansy  L.)— the  under-jaws  qf  which  are  armed  with 
a  strong  claw,  furnished  like  tUa  sting  of  the  s<5orpion 
with  an  orifice,  visible  under  a  common  leiis^,  from 
which  poison  issues — ^is  less  tremendous  than  that  of 
the  Solpuga:  but  though  not  mortal,  its  wounds  are 
more  painful  than  those  produced  by  the  sting  of  the 
scorpion ;  and  as  these  animals  creep  every  where, 
even  iiito  beds,  they  must  be  very  annoying  in  warm 
climates  where  thejf  abound.  Dr.  Martin  Lister,  in 
his  Travels^  has  given  us  a  figure  of  an  insect  related 

a  Andrews's  Jnecdotes,  427.  See  on  tlifi  subject  of  Scorpions  Amoreux, 
41-j4.  176-205.      b  Fab.  Supph  ^94.  g.      e  Cahl.  Wwn.  1707.  151-195. 
d  I»x^TE  VII.  Fig.  13.  f.d.' 
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to  this  genus,  that  he  saw  in  Plumier's  coUection/ 
which  appears  to  have  been  eighteen  inches  in  lengjbby 
and  three  quarters  of  an  inch  in  widtlif,  having  ninety*- 
five  legs  on  each  side,  the  first  eight  of  which  iire 

I  armed  with  double  claws,  and  two  inches  of  the  tail 

being  without  legs.  It  mtiy  fornva  distinct  genu^,  and 
is  probably  a  native  of  South  America.  Yet  even  this 
monstrous  insect  is  nothing  to  those  at  Carthagena, 
mentioned  by  UUoa,  (if  indeed  we  may  credit  his  ac- 
count, or  if  hi£  translator  has  not  mist^en  his  meai^<* 

I  iDg?)  which  sometimes  exceeded  a  yard  in  leng*th  and 

five  inches  in  breadth !  The  bite  of  this  gigantic  ser- 
pent-like creature,  he  tells  us,  is  mortal,  as  well  it  may, 
if  a  timely  remedy  be  not  applied.  From  its  cylindri- 
cal form  it  should  be  a  Julus^ 

In  this  catalogue  of  noxious  insects  I  must  not  omit 
those  which  every  where  force  themselves  upon  our  no- 
tice, and  are  viewed  \vith  general  disgust.  I  mean  the 
numerous  family  of  Arachne,  the  insidious  spiders.^ 
Pew  of  these,  however,  are  really  personal  iissailauts 
of  man.  The  prindpal  is  that  which  has  given  rise 
to  so  much  discussion,  and  has  so  much  employed 
the  pens  of  naturalists  and'  physiciaBS*— the  famous 
Tarantula,  {Lj/cosia  Tarantula^  Wakk.)  The  effects 
ascribed  to  its  wounds,  and  their  wonderful  cure  sup- 
posed to  be  wrought  by  music  and  dancing,  have  long 
been  celebrated:  but  after  all  there  seems  to  have 
been  more  of  fraud  than  of  truth  in  the  business;  and 
the  whole  evil  appears  to  consist  in  swelling  and  in- 
flammation. Dr.  Clavitio  submitted  to  be  bitten  by 
this  animal,  and  no  bad  effects  ensued;  and  the  Count 
de  Borch,a  Polish  nobleman,  bribed  a  man  to  undergo 


>.  ^ 
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the  same  experiment,  in  whom  £he  only  result  yms  a 
swelling  in  the  hand,  attended  by  intolerable  itching^. 
The  fellow's  sole  remedy  was  a  bottle  of  wine,  which, 
charmed  away  all  his  pain  without  the  aid  of  pipe  and 
tabor*. 

There  is  however  a  spider  {Aranea  IS'guttata  Rossi) 
the  bite  of  which  is  said  to  be  very  dangerous,  and  even 
mortal.  ThiebautdeBerneaud,inhis  Voyage  to  Elba\ 
affirms  that  in  the  Yolterrano  he  knew  that  several 
country  people  and  domestic  animals  died  in  conse- 
quence of  it.    And  according  to  Mr.  Jackson,  a  spi- 
der, called  there  the  Tendaramany  is  found  in  M arocoa 
wJiich  has  venomous  powers  equally  formidable.    The 
bite  of  this  insect,  which  is  about  the  size  and  colour  of 
a  hornet  but  rounder,  and  spins  a  web  so  fine  as  to  be 
almost  invisible,  is  said  to  be  so  poisonous  that  the 
person  bitten  survives  but  a  few  hours.    In  the  cork 
forests  the  sportsman,  eager  iq  his  pursuit  of  game, 
frequently  carries  away  on  his  garments  this  fatal  in- 
sect, which  is  asserted  alway&  to  make  towards  the 
head  before  inflicting  its  deadly  wound  ^.  > 

I  suspect  you  will  think  this  list  long  enough ;  and  I 
believe  it  includes  the  most  remarkable  insects  that  as- 
sail the  surfoce  of  our  bodies,  to  answer  either  the  de-  ' 
mands  of  hunger  or  the  stimulus  of  revenge.  There  is 
however  a  third  class  of  insect  annoyers,  as  I  observed 
at  the  beginning  of  this  letter,  which^  though  they 
neither  make  ui^  their  food,  nor  attack  us  under  the 
impulse  of  fear  or  revenge,  incommode  us  extremely  in 
other  ways.    These  must  now  be  detailed  to  you. 

a  Amoreux,  817-826.    See  also  67-70.  I>  p.  31* 

c  Jaeluoii^s  Maroceof  se^iHld  edit;        ^ 


ftbw  extremely  Unpleasant  k  the  sensationl  #kitk 
tliat  very  minute  cre&ture,  Thrips  phyiapus^  Lt,  eic* 
tites  in  sultry  weather,  merely  by  creeping  over  om* 
skin !  I  have  somettmen  found  this  almost  ilitolerablei 
A  similar  tomkent,  reckoned  by  Ulloa  a  kind  of  Mofi* 
qoito,  infests  the  inhabitants  of  €arthagei^a  in  South 
America.  They  ate  there  called  Manias  Mancas^  and 
4^reeping' between  the  threads  of  the  gauze  curtaina 
that  keep  off  the  fi>rm^r  pest^  though  they  do  not  Ute, 
occasion  d.n  itching  that  is  dreadfully  tormenting  ^ 
But  these  are  nothing  compared  with  the  teasing  aft* 
tadcs  of  the  Simulium  reptam^  Latr.,  whii^h^  as  Linn^ 
informs  Us,  who  misnamed  it  a  Culex,  is  so  incredibly 
numerous  in  Lapland,  as  entirely  to  cover  a  man's 
body,  turning  a  white  dress  into  a  blaek  One^  o^icupy^ 
ing  the  whole  atmosphere,  illing  the  mouth,  nostrils^ 
eyes,  and  ears  of  travellers,  and  thus  preventing  re* 
spiration,  and  almost  choking  them.  Th^se  liitle  ani* 
maid  do  not  bite,  but  torture  incessantly  by  thfir  titil* 
lation^.— ^In  New  South  W^es  a  small  ant  was  ob« 
served  by  Sir  Joseph  Banks,  inhabiting  the  roots  of  a 
plant,  which  when  disturbed  rushed  out  by  myriads^ 
tind  running  over  the  uncovered  parts  of  the  body  pro* 
duced  k  sensatioii  of  this  kiud  that  was  wonto  than  pain* 

Th^  common  hous6*ily  is  with  us  often  sufficiently 
annoying  at  the  close  of  summer  \  but  we  know  nothing 
of  it  as  a  tori^entor  compared  with  the  inhabitants  of 

*  ITUoa,  S.  64.  Thete  iaaeett  probably  belong  to  Latreille'i  genm  ASmmi* 
Ibtm,  and  may  be  what  are  distin^ished  bgF  French  travellen  from  the 
Mosquitos,  (which  they  eatt  Maringouins  or  Maragoins^)  under  the  name  o^ 
MUuttiqueSfOt  which  he  had  examined  specimens,  having  all  the  charac* 
iersoftfaatgeDus,  brought  tram  Ajoeflca  by  Miehauir*  HM^Natx^* 
STS.  283. 

b  Lack.  Lttpj^  1. 20S>  209.    m.  Lt^^  882, 3$$* 
VOL,  I.  1L      ' 
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southern  Europe. — ^^  I  met  (says  Arthur  Young  in  his 
interesting  Travels  through  France)  between  Pradelles 
and  Thuytz,  mulberries  and  flies  at  the  same  time ;  by 
the  term^f'e^  I  mean  those  myriads  of  them  which  form 
the  most  disagreeable  circumstance  of  the  southern  cli- 
mates. They  are  the  first  torments  in  Spain,  Italy,  and 
the  Olive  district  of  Prance :  it  is  not  that  they  bite, 
sting,  or  hurt,  but  they  buzz,  tease,  and  worry:  your 
mouth,  eyes,  ears,  and  nose,  are  full  of  them  r  they 
swarm  on  every  eatable,  fruit,  sugar,  _milk,  every 
thing  is  attacked  by  them  in  such  myriads,  that  if  they 
are  not  incessantly  driven  away  by  a  person  who  has 
nothing^else  to  do,  to  eat  a  meal  is  impossible.  They 
are  however  caught  on  prepared  paper  and  other 
contrivances  with  so  much  ease  and  in  such  quantities, 
that  wei:e  it  not  from  negligence,  they  could  not 
abound  in  such  incredible  quantities.  If  I  formed  in 
these  countries,  I  think  I  should  manure  four  or  five 
acres  every  year  with  dead  flies. — I  have  been  much 
surprised  that  the  late  learned  Mn  Harmer  should, 
think  it  odd  to  find,  by  writers  who  treated  of 
southern  climates,  that  driving  away  flies  wa«  sm  ob-» 
ject  of  importance.  Had  he  been  with  me  in  Spain  aiid 
jn  Languedoc  in  July  and  August,  he  would  have  been 
very  far  from  thinking  there  was  any  thing  odd  in  it  '^.'^ 
Our  friend  Captain  Green,  of  the  sixth  regiment  of 
the  East  India  Company^s  native  troops,  relates  to 
me,  that  in  India,  when  the  mangoes  are  ripe,  which 
is  the  hottest  part  of  the  summer,  a  very  minute  black 
fly  makes  its  appearance,  which,  because  it  flies  in 
9 warms  into  the  eyes^  is  very  troublesome^  and  causes^ 

at  Yinid;*8  7Va«e2i  til  France,  k  298.     These  flies  are  equally  troubte- 
iomeaod  tormentinipio  Sweden    See  Ammnz  Acad,  iu.343. 
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mulsh  pain,  is  called  there  the  eye;/i^.   At  this  season  > 
the  eyes  are  attacked  by  a  disease^  supposed  to  be  occa** . 
sioned  by  eating  the  mangoes^  biit  more  probably  the 
residt  of  the  irritation  produced  by  the  fly  in  question,  * 
wlii<^h^  hoil'eyer,    they  admit,   cailries  the  infection 
from  one  person  to  anotiier. 

You  know  that  the  hairs  taken  from  the  pods  of  DoU^ 
ckospruri€n9s,ndurens,Ij.y  commonly  called  Cowhagt 
B.nACozO'itch^y  occasion  a  most  violent  itching,  but 
perhaps  are  not  aware  that  those  of  the  caierpillars  of 
several  B&mbyces,  a  family  of  Moths,  will  produce  the 
same  ditogreeable  effect.  One  of  these  is  the  proces* 
sion  moth,  (B^processionea^  L.)  of  which  Reaumur  has 
given  so  interesting  an  account*  In  consequence  of 
thcfir  dhort  stiff  hairs  sticking  in  his  skin,  after  handling 
them,  he  suffered  extremely  for  several,  days ;  and  be- 
ing ignorant  at  first  of  the  cause  of  the  itching,  and  rub* 
bing  his  eyes  with  his  hands,  he  brought  on  a  swelling 
of  the  eye-lids,  so  that  he  could  scarcely  open  them, 
liadies  were  affected  even  by  going  too  near  the  nest  of 
the  animal,  and  found  their  necks  full  of  troublesome 
tumours,  occasioned  by  short  hairs,  or  fragments  of  hair, 
brought  by  the  whid^.  Of  this  nature  also  is  the  &- 
mous  Pityocampa  of  the  ancients,  the  moth  of  the  fir 
(B.  pityocampa^  F;),  the  hairs  of  which  are  said  to  oc- 
casion a  very  intense  degree  of  pain,  heat,  fever,  itch- 
ing and  restlessness:  It  was  accounted  by  the  Romans 
a  very  deleterious  poison,  as  is  evident  from  the  cir- 

a  Cowbag^e  has  been  administered  with  success  as  an  antheiaUntMe^  as 
hiis  likewise  spiin-glaM  poonded  { tbe  spicula  of  these  sobeuuMiefl  destroy- 
ing the  wofias.  The  Jivir  .of  the  caterpillars  here  alluded  io^  wA  perhaps 
also  of  the. larva  of  fiombifj^  Caja^  (the  Ti^er-Motb,)  might  probably  be 
equally  efficacious.  b  Reaum.  ii.  191-9.'  '       ^ 
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cUtnMftiibe  of  Ae  Comeiiftn  knr  ^  J^  sicaHk  "  beki^ 
Extended  tO'p«f8ons  vho  administered  PUyaeampa*^ 
In  tliese  ^^s^tlve  injury  is  the  coneequence  of  ini- 
taftion  produced  by  the  hair  of  the  muml;  hut  there 
sre  fkfets  on  teeordj  whibh  prove  that  the  jmces  4>r 
many  insects  are  equally  deleterious.  Amoreux,  frcNB 
a:  work  of 'Stumer,  im  "English  writeron  ctitftneoiis  dis- 
^  eaees,  haisgiveiitbefollowingnenkaTkaUehigtory^^he^ 
fll  efE^cIs  produced  by  those  of  fjmJbv.  Wheta  Turner 
Wais  a  young  ^(^cthioner,  he  was  called  to  visit  a  wo* 
tiian,  whode  custom  it  was,  every  time  sheWeistt  itilothe 
cellar  with  a  eatidle,  to  bum  the  epid^s  and  their  webg..-^ 
She  had  often  observed,  when  she  thus  cnielly  amused  - 
herself,  that  the  odour  of  the  burning  spiders  h^  so 
BiHch  afibi^ted  her  head,  that  all  oii^eots  seemed  to  turn 
round,  Whic^  was  occasionally  succeeded  by  faintings, 
cold  sweats,  «iid  slight  vomttings :  but,  notwithstand* 
ing  this,'  she ftmnd^so  much  pleasure  in  tovraeoting'these 
poor  animals,  tiiat  nothing  conld  cure  harof  this  mad* 
ness,  till  shemet  with  the  followingaifcident :  Theleg;* 
^one  of  these  unhappy  senders  happened  to  stick  ia 
the  candle,  so  that  it  couM  not  disengage  itself;  and^ 
the  body  at  length  bursting,  the  venom  was  ejaculated 
into  the  eyes  and  upon  the  lips  of  its  persecutrix.  im 
xlHisequ^oeiOf  thte,  oneoftheformtt  became  inflamed^ 
**the  latter  -  swelled  excessively,  efven .  ^  tongue  and 
gums  w^re  slightly  affiNted^and  a  ceAtinual  vomitings 
attended  tbesesymptoms«  In  qpiteofevei^  remedy  the 
swellingi»f  the  lips  continued  to  increase,  till  at  length 
an  oM  woman,  by  the  simple  apfdicatioii  for  fifteen 
days  of  the  leaves  nnd  juice  Of  pliuitei%  togoAor  wilh 

•  Monffet,  186.    PUn.  Htrt.  A^  1.  zuvlik  c.  !l.    Anoren,159> 
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iN»Hie  spkbr's  web,  ran  away  wkh  all  the  glory  of  thai 
corf  \ — ^Ulloa  giyes-us  a  remarkable  account  af^a^pehf 
<»e6  of  AcaruS)  of  a  fiery,  red  colour,  commoB  in  Poo 
payftR^  ealled  Caya  or  Coyba,  and  neually  {b«ad  in  tlie 
comers  of  walk  and  aaioiBg  the  heiiiage,  the  T^ioiaof 
whieb  ig  of  such  maligttity,  that  on  cnishxjag  the  inae^ 
if  ai»y  fiiU  on  the  ekiB  of  either  man  or  beast,  it  imm^f 
d^tely  penetratea  into  the  fleshy  and  cauBes.  large  tur 
monrB,  which  are  soon  succeeded  by  deatk  Yet,  he 
fcflher  observes,  if  it  be  crashed  between  the  palma^of 
the  hands,  which  are  usually  callous^  no  bad  coasen 
quence  ensues.    People  who  travel  along  the.  valleys 
of  the  Neyba,  where  these  insects  abound,  are  warned 
by  their  Indian  attendants,  if  they  feel  any  thiog  stiog- 
ing  then,  or  crawling  on  their  neck  or  fac^  not  so 
mlph  as  to  lift  up  their  hand  to  the  place,  the  tes^ture 
of  the  Coya  being  so  delicate  tha^  the  least  force  causes  \ 
th&kx  to  burst,  without  which  there  is  no  danger^  as 
they  seem  otherwise  harmless  animala  The  traveller 
pcunts  out  the  spot  where  he  feels  the  creature  to  on^ 
of  hiecompoaions,  who,  if  it  be  a  Coya,  blpwsit  away« 
If  this  account  does  not  exaggerate  the  deleterious  qua*- 
Itty  of  the  juices  of  this  insect,  it  is  the  most  venomous 
nnimalthatisknown;  forh^describesitasmuchsmaller . 
A«n  a  bug.  The  only  remedy  to  which  the  natives  have 
recourse  for  preventing  the  ill  effects  arising  from  its 
vefiomis,  on  the  first  appearance  of  the  swelling,  to 
^swhi'g  the  patient  over  the  flame  of  straw  or  long  grass, 
'  whieh  they  do  with  great  dexterity :  after  this  operation 
he  is  reck<»ied  to  be  out  of  danger. — The  poisoned 
arrows  whi^  Indians  en^Ioy  against  their  enemies 

»  Anoreux,  210^212. 
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hslve  been  long  celebrated.  The  Coya  may,  in  th9 
western  world,  have  furnished  the  poison  for  this  pur* 
pose.  An  author  quoted  in  Lesser  tells  us  that  an  ant 
as  big  as  a  bee  is  sometimes  used,  and  that  the  wound 
inflicted  by  weapons  tinctured  with  their  venom  is  in-* 
curable.  Patterson  also  gives  a  recipe  by  which  the 
natives  of  the  southern  extremity  of  Africa  prepare 
what  they  reckon  the  most  effectual  pois'on  for  the 
point  of  their  arrows.  They  mix  the  juice  of  a  spe-i 
cies  of  Euphorbia,  and  a  caterpillar  that  feeds  on  n 
kind  of  sumach,  (J2Aff^,  L.)  and  when  the  piixture  is 
dried  it  is  fit  for  use, 

•  And  now  I  think  you  will  allow  that  I  have  made  out 
a  tolerable  list  of  insects  that  attack  or  annoy  man'f 
body  externally,  and  a  sufficiently  doleful  history  ^f 
them.  That  the  subject,  however,  may  be  complete^ 
I  shall  next  enumerate  those  that,  not  content  wkh 
afflicting  him  with  exterior  pain  or  evil,  whether  on 
the  surface  or  under  the  skin,  bore  into  his  flesh,  de* 
scend  even  into  his  stomach  and  visceira,  derange  his 
whole  system,  and  thus  often  occasion  his  death.  The 
punitive  insects  here  employed  are  usually  larvae  of 
the  various  orders,  and  they  are  the  cause  of  that  gei- 
uus  of  diseases  I  before  noticed,  and  proposed  to  call 
iScolechiasis. 

I  shall  begin  my  account  with  the  first  order  of 
Linn6,  because  people  in  general  seem  not  aware  that 
any  beetles  ipake  their  way  into  the  human  stomach. 
Yet  there  is  abundant  evidence,  which  proves  beyond 
controversy  tha,t  the  meal-worm,  <  Tenebrio  MafHoTjJ^n) 
although  its. usual  food  is  flour^i  h^s  often  been  vqidej 
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bodi  by  male  and  female  patients ;  and  in  one  instance 
is  stated  to  have  occasioned  death  *^.  How  these  grubs 
should  get  into  the  stomach  it  is  difficult  to  say — per- 
haps the  eggs  may  have  been  swallowed  in  some  pre- 
paration  of  flour.  3ut  t^at  th^  animal  should  be  able 
to  sustain  the  heat  of  this  organ,  so  far  exceeding  the 
temperature  to  which  it  is  usually  accustomed^  is  the 
most  extraordinary  circumstance  of  all.* — Dr.lMbu'tin 
Lister,  who  to  the  skill  of  the  physician  added  the  most 
profound  knowledge  of  nature,  mentions  an  instance, 
communicated  to  him  by  Mr.  Jessop,,  of  a  girl  who 
voided  three  hexapod  larvae  similar  to  what  are  ^ound 
in  the  carcases  of  birds  ^,  probably  belonging  either  to 
the  genus  Dermestesj  F.,  or  Btfrrhusy  L. :  and  in  the 
German  Ephemerides  the  case  also  of  a  girl  is  recorded, 
from  an  abscess  in  the  calf  of  whose  leg  crept  black 
worms  resembling  beetles^. 

The  larvae  of  some  beetle,  as  appears  from  the  de- 
scription, seem  to  have  been. ejected  even  from  the 
lungs.  Four  of  these,  of  which  the  largest  was  nearly 
three  quarters  of  an  inch  long,  were  discovered  in  the 
mucus  expelled  after  a  severe  fit  of  coughing  by  a  lady 
afflicted  with  a  pulmonary  disease ;  and  similar  larvae 
of  a  smaller  size  were  cmce  afterwards  discharged  in 
the  same  way*. 

No  one  would  suppose  that  caterpillars^  which  fefd 
upon  vegetable  substances,  could  beYnet  with  alive  in 
the  stomach  ;  yet  Dr.  Lister  gives  an  account  of  a  boy 

ft  Talpios,  Ob9,  Med.  1.  ii.  c.  5 1 .  t.  7 .  f.  3.  Edinh,  Med,  and  Surg.  Joum, 
>.  S5.  42-4S.  Derham,  Phync  TIteoU  378.  note  b,  Lowth,  Philoi. 
fraiu.  in.  135.         b  Pkilos-  Tranu  1665. x.  391.  Shaw's  Ahr'id^  .ii.2d4. 

^  Mead^  Med,  Sacr,  105.  London  Medical  Rcoitw^  v.  340* 
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wlio  V4>inited  up  several,  which,  he  observes,  had  aix^ 
t«6ii;leg8*.  The  eggs  perhaps  might  have  been  swal* 
lowed  ia  salad ;  and,  as  vegetables  make  a  part  of  m€>0t 
people's  daily  diet;  enough  might  have  paesed  into  the 
stomach  to  8U{q)ort  them  when  hatched.^ — Linn^  tells 
us  that  the  caterpillar  of  a  moth,  (Qrambus  pingm* 
fuMsy  F.)  common  in  houses,  has  also  been  found  in  a 
similar  situation,  and  is  one  of  the  worst  of  our  insect 
infesters«'-^In  a  very  old  tract,  which  gives  a  figure  of 
tjie  insect,  a  caterpillar  of  the  almost  incredible  length 
of  the  middle  finger  is  said  to  have  been  voided  from 
the  nostrils  of  a  youg  man  long  afilicted  with  dreadful 
pains  in  his  head^.-^But  the  most  extraordinary  ac*< 
count  with  respect  to  lepidopterous  larvaa'  (unless  he 
has  mistaken  his  insects)  is  given  by  Azara,  the  Spa-^ 
nish  traveller  before  quoted;  who  says  that  in  South 
Amcirica  there  is  a  large  brown  moih^  which  deposits 
its  young  in  a  kind  of  saliva  upon  the  flesh  of  persons 
who  sleep  naked ;  these  introduce  themselves  under 
the  skin  without  being  perceived,  where  they  occasion 
swelling  attended  by  inflammation  and  violent  pain. 
When  the  natives  discover  it,  they  squeeze  out  the 
larvss,  which  usually  amount  to  five  or  %\%,^\ 

But  amongst  all  the  orders,  none  is  more  fruitful 
in  devourers  of  man  than  the  Diptera  ;  and  these  are 
cl|iefly  to  be  found  in  the  numerous  tribe  of  the  Mus-* 
ddm.  The  Gad«fly  (OSstrusy  L.)  you  have,  doubtless, 
often  heard  of,  and  how  sorely  it  annoys  our  cattle  and 

a  Pkilos^  Trans,  ubi  sapr* 

b  FdIvius   Angelinas,  et  VincentiuB  Alsarius  de  verme  admirando  per 
nares  egresso^     Ravennas  1610. 

Azara,  217.     I  cannot  help  snspect'mg  this  to  be  synonyniQUS  \v\ih 
|lie  (Estrus  Sominis  next  nieQtiqne4i 
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ether  quadrupeds;  but  I  suspect  have  bo  notion  that 
there  is  a  speeies  apf^ropriated  to  naan.  The  existence, 
indeed,  of  this  species  seems  to  have  been  overlocdted 
by  entomologisli  (though  it  stands  inOmelin's  editiQii 
of  the  8y sterna  Naiur€e\  upon  the  authority  of  the 
younger  Linn^,)  till  Humboldt  and  Bonpland  men^ 
tioned  it  again.    Speaking  of  the  low  regions  of  the 
torrid  zone,  where  the  air  is  filled  with  those  myriads 
of  moisquitos  which  render  uninhabitable  a  great  and 
beautiful  portion  of  the  globe,  they  observe  that  to 
these  may  be  joined  the  (Estrus  Hominis^  which  de- 
posits its  eggs  in  the  skin  of  man,  causing  there  painful 
tumours^.     Gmelin  says  that  it  remains  beneath  the 
skin  of  the  abdomen  six  months,  penetrating  deeper, 
if  it  be  disturbed,  and  becoming  so  dangerous  as  some* 
times  to  occasion  death.    The  imago  he  describes  as 
being  of  a  brown  colour,  and  about  the  size  of  the  com«^ 
Dion  house-fly ;  so  that  it  is  a  small  species  cOmpaTied 
with  the  rest  of  the  genus.     Even  the  gad-fly  of  the 
ox,  leaving  its  proper  food,  has  been  known  to  ovi- 
posit in  the  jaw  of  a  woman,  and  the  bots  produced 
from  the  eggs  finally  caused  her  death  ^. — Other  flies 
also  of  various  kinds  thus  penetrate  into  us,  eitheir 
preying  upon  our  flesh,  or  getting  into  our  intestines. 
jLeeuwenhoek  mentions  the  case  of, a  woman  whose 
leg  had  been  enlarging  with  glandular  bodies  for  some 
years.     Her  surgeon  gave  him  one  that  he  had  cut 
from  it,  in  which  were  many  small  maggots:  these  he 
fed  with  flesh  till  they  assumed  the  pupa,  when  they 

«  From  Pallas  N,  Nord,  Beytr,  i.  157. 
b  Essai  sur  la  Geography  des  P/an/es,  I S6. 
^  Clark  10  Linn^  Trans,  iii.  923,  n6i€. 


138  DIBECIT  INJURIES  CAUSED  9Y  INSECTS^ 

produced  a  fly  as  large  as  the  flesh-fly^. — A  patient'of 
Dr.  Brieve  of  Norwich,  after  suffering  for  some  time 
great  pain,  was  at  last  relieved  by  voiding  a  consider- 
able number  of  maggots,  which  agree  precisely  with 
ihose  described  by  De  Geer  as  the  larva  of  his  Mus^ca 
domesHcct  minor ^  a  fly  which  he  speaks  of  as  very  com* 
mon  in  apartments  ^.^-^In  Paraguay  the  flesh-flies  are 
said  to  be  uncommonly  numerous  and  noxious.  Azara 
relates  ^  that,  after  a  storm,  when  the  heat  was  exc^s- 
sive,  he  was  assailed  by  such  an  army  of  them,  that  in 
less  tban  half  an  hour  his  clothes  were  quite  white 
with  their  eggs,  so  that  he  was  forced  to  scrape  them 
off  with  a  knife  ;  adding,  that  he  has  known  instances 
of  persons,  who,  fifter  having  bled  at  the  nose  in  their 
sleep,  were  attacked  by  the  most  violent  head-aches; 
when  at  length  several  great  maggots,  the  offspring  of 
these  flies,  issuing  from  their  nostrils,  gave  them  re<- 
lief.^ — In  Jamaica  a  large  blue  fly  buzzes  about  the  sick 
in  the  last  stpiges  of  fever ;  and  when  they  sleep  or  doze 
with  their  mouths  open,  the  nurses  find  it  very  difiicult 
to  prevent  these  flies  from  laying  their  eggs  in  the  nose, 
mouth,  or  gums.  An  instance  is  recorded  of  a  lady 
who,  after  recovering  from  a  fever,  fell  a  victim  to  the 
maggots  of  this  fly,  which  from  the  nose  found  their 
ui^ay  through  the  0^  cribriforme  into  the  cavity  of  the 
skjuU,  and  afterwards  into  the  brain  ^«  One  of  the 
mpst  shocking  cases  of ^Scoi^cAiam  I  ever  met  with  is 
related  in  Bell's  Weekly  Messenger  in  the  following 
"words;  "On  Thursday,  June  25,  died  at  ^^sbornby, 

a  Leenw.  EpUt.  Oct.  17, 1687.  b  Edinb,  Med,  and  Surg*  Joufti, 

ubisupr.    DeGeer,  vi.26,  27.  c216.     ' 

*d  Xjempriere-On  ihp  Diseases  of  the  Army  in  Jamifica^  ii.  182^'^ 


1.  i'J- 


PIREOt  INJURIES  CAUSED  BY  INSECTS. 


139 


{Lincolnfhtre^)  John  Page^  a  pauper  belonging  to 
Smi«*WiU(n}g]ilrf ,  uii«ler  circumstances  truly  singular. 
He  being  of  a  restless  disposition,  and  not  choosing  to 
stay  in  the  parish  workhouse,  lyas  in  the  habi^  of  stroll- 
ing about  the  neighbouring  villages,  subsisting  on  the 
pittance  obtained  from  door  to  door :  the  support  he 
iisually  received  from  the  benevolent  was  bread  and 
meat;  and  after  satisfying  the  cravings. of  nature,  it 
was  his  custom  to  deposit  the  surplus  provision,  parti* 
eularly  the  meat,  betwixt  bis  shirt  and  skin.  Having 
a  considerable  portion  of  this  provision  in  store,  so 
deposited,  he  wastaken  rather  unwell,  and  laid  him- 
self down  in  a  field  in  the  parish  of  Scredingten— when 
from  the  heat  of  the  season  at  that  timev>  the  meat 
speedily  became  putrid,  and  was-of  course  struck  by 
the* flies:  these  not  only  proceeded  to  devour  the  in* 
animate  pieces  of  flesh,  but  also  literally  to  prey  upon 
the  living  substance ;  and  when  the  wretched  man  was 
accidentally  found  -  y  some  of  the  inhabitants,  he  was 
so  eat^ii  by  the  maggots  that  his  death  seemed  inevi- 
table. After  clearing  away  as  well  as  they  were  able 
these  shocking  vermin,  those  who  found  Page  con* 
veyed  him  to  Asbornby,  and  a  surgeon  was  immediately^ 
procured,  who  declared  that  his  body  was  fn  such  a 
state  that  dressing  it  must  be  little  short  of  instanta- 
neous death;  and  in  fact  the  man  did  survive  the.  ope- 
ration but  a  few  hours.  When  first  found,  and  again 
when  examined  by  the  surgeon,  he  presented  a  sight 
loathsome  in  the  extreme ;  white  maggots  of  enormous ' 
size  were  crawling  in  and  upon  his  body,  which  they 
|iad  most  shockingly  mangled,  and  the  removing  of  the 
^il^ternal  ones  served  only  to  render  tljie  sight  paor^, 
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horrid*." — ^A  medical  friead  of  mine,  at  Ipswie^  gave 
me  thfe  winter  an  apode  larva  voided  by  a  pereon  of 
that  place  with  his  urine,  which  I  now  preserve  in  spi* 
rits  and  can  show  you  when  you  visit  me.   It  appears 
to  me  to  belong  to  the  Dipiera  order,  yet  not  to  tlie 
fly  tribe  {Muscidm)^  but  rather  to  the  TipuUdm^  with 
which  however  it  does  not  seem  to  agree  so  entirely  a9 
to  take  away  all  doubt.    It  is  a  very  singular  larva,  and 
I  can  find  none  in  any  author  that  I  have  had  an  oppor*' 
tunity  of  consulting  which  at  all  resembles  it.    That ' 
you  may  know  it,  should  you  chance  to  meet  with  it, 
I  shall  here  describe  it.     Body^  three  fourths  of  an 
inch  in  length,  and  about  a  line  in  breadth ;  opaque, 
of  a  pale  yellow  colour ;  cylindrical,  tapering  some* 
what  at  each  extremity;  consisting  of  twenty  articala* 
tions  without  the  head :  Head  reddish  brown,  heart** 
shaped,  much  smallerthan  the  following  joint;  armed 
with  two  unguiform  mandibles;  with  a  biarticulate 
palpus  attached  exteriorly  to  the  base  of  each.  These 
mandibles  appear  to  be  moved  by  a  narrow  black  eeiH 
tral  tendon  under  the  dorsal  skin  terminating  a  Mttle 
beyond  the  base  of  the  first  segment ;  besides  this, 
there  are  four  others,  two  on  each  side  of  it,  tlte  outer 
dues  diverging,  much  slenderer,  and  very  short.     The  ^ 
last  or  anal  joint  of  the  body  very  minute;  exerting^ 
two  short,  filiform  horns,  or  rather  respiratory  organs* 
I  could  discover,  in  this  animal,  no  respiratory  plates^ 
such  as  are  found  in  the  larvae  of  M uscide,  nor  were 
the  tracheas  visible.    When  given  to  me,  it  was  aUve 

m 

I 

f 

'9l  In  passing  through  this  parish  last  spring,  I  inquired  of  the  mail- 
coachman  whether  he  had  heard  of  this  story ;  and  he  said  the  fact  was 
weU  knawn. 


I 

;ind  exti^^Hiely  netive,  wrilkiiig  itself  iiito  various  eon* 
teriiioiis  wi4b  great  agitity...  It  moved,  like  otiker  di« 
]^^ou8  l9arvM^  by  means  of  its  mandiUes.  Upon  wei- 
tilsg  my  fing^ers  more  tkan  ohce,  to  tajse  it  up  wlieft  it 
had-fiillen  fbom  a  table  apon  which  it  was  placed,  As 
saliiie  tai^  mtfa  which  it  was  imbued  was'  8o.p<>wer« 
ful  that  it  was  some  time  before  it  was  dissipated  from 
my  mouths— ^I  shall  only  meotion  one  more  instatioei 
because  it  is  a  singular  one,  .  The  larva  of  Elopiibis 
pendkbiSy  F.,  a  fly  piecnliarly  formed  by  nature  for  ip'- 
habiting  fluids^  ha&  beea.  found  in  the  stomach  of  a 

You  Will  smile  when  I  tell  you  that  I  have  met  witl| 
die  'prescription  of  a  famous  urioe^doctor,  in  which  ha 
f«commends  to  his  credulous  patient  to  take  a  certain 
number  o(  wW'^bugs  per  diem,  by  this  name  distin* 
Iguishing,  ms  I  suiqpoee,  Omscms  Armadillb,  L.,  once  'H 
▼ery  fiaivourile  remedy.  What  effect  they  produoed  iu 
4im  case  I  was  not  informal ;  but  the  learned  Bomiet 
rekttes  that  he  had  seen  a  certificate  of  an  Eng&li 
l^y^ieian,  dated  July  1763,  stwting  that,  some  time 
liefore,  a  young  woman  who  had  swallowed  thepe  61^ 
titiiis  aiive,  i^  is  usually  done,  thre^v  up  a  prodigftoiM 
{lumber  of  them  of  all  siases,  which  must  have  bred  in 
•^her  stomach  ^ — JLnotber:  apterous  species  a|>pears  to 
have 'been  detected  in  a  still  more  remarkable  siHua* 
tmi.  Hermann,  tbe  author  of  the  .admirable  MSn^tc 
•i^pierologi^iiejWhMe  uiUimely  death  is  so  much  to  be 
lamented,  informs  us  that  an  Amir  us  figured  and  de* 
^^scribed  in  his  work  (A.  marginctusy  H*)  was  observed 
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by  his  arti&t  ruHning  on  the  corpm  callosum  of  ih&> 
brain  of  a  patient  in  the  military  hospital  at  Stras^ 
bourg,  which  had  been  opened  but  a  minute  before 
and  the  two  hemispheres  and  the  jsia  ma^er  justsepa-^ 
rated.  He  adds  that  this  is  not  the  first  time  that  in- 
sects have  been  found  in  the  brain.  Cornelius  Gemma^ 
in  his  Cosmocritica^  p<  S41,  says  that  on  dissecting  the, 
brain  of  a  woman  there  were  found  io^it  abundance  o£ 
vermicles  and  punaises  \ 

It  was  customary  in  many  countries  in  ancient  times 
to  punish  certain  malefactors  by  exposing  them  to  be 
devoured  by  wild  beasts :  but  to  expose  them  to  injects 
for  the  same  purpose  was  a  refinement  in  cruelty,  which 
seems  to  have  been  peculiar  to  the  despots  of  Persia. 
We  are  informed  th^t  the  most  severe  punishment 
amongst  the  Persians  was  that  of  shutting  up  the  of- 
fender between  two  boats  of  equal  size ;,  they  laid  him  . 
in  one  of  them  upon  his  back,,  and  cQviered  him  with 
th6  other,  his  hands,  feet,  and  head  being  left  bare. ,. 
Mis  face,  which  was  placed  full  in  the  sun,  they  moi^t-r 
ened  with  honey,  thus  inviting  the  .flies  and  wasps^ 
which  tormented  him  no  less  thaii.  the  swarms  of  mag^ 
gots  that  were  bred  in  his  excrements  and  body,  and 
devoured  him  to  the  very  entrails.   He  was  compelled 
to  take  as  much  food  as  was  necessary  to  support  life, 
and  thus  existed  sometimes  for  several  days.  Plutarch 
informs  us  that  Mithridates,  whom  Artaxerxes  Lon-t 
gimanus  condemned  to  this  punishment,  lived  seven* 
teen  days^n  th,6  utmost  agony;  and  that^  the  upper- 
most  boat  being  taken  off  at  his  death,  they  found  his 
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flesh  all.  consumed,  and  myiiadsbf  worms.gnawing.liis 
^wel8\  Could  any.  nirtural  objects  be  made  more  hor- 
rible and  effectual  instruments  of  torture  than  inseeit 
^Fere  in  this  most  diabolical  invention  of  tyranny  ? 

In  this  enumeration  of  evils  derived  from  insects,- 1 
must  not  wholly  pass  over  the  serious  and  soiietimes 
.fetal  effects  produced  up<m  some  persons  by  iestin'g 
honey,  or  even  by  drinking  mead.  I  once  knew  a  lady 
upon  whom  these  acted  like  poison,  and  have  heard  of 
instances  in  which  death  was  the  consequence.  Some* 
times,  when  bees  extract  their  honey  from  poisonous 
plants,  such  Results  have  not  been  confined  td'indivi- 
duals  of  a  particular  habit  or  constitution.  A  remark- 
able proof  of  this  is  given  by  Dr.  Bartcm  in  the  fifth 
volume  of  The  American  PMlosophiccd  Transactions.  In 
the  autumn, and  winter  of  the  year  1790,  an  extensive 
mortality  was  produced  amongst  those  who  had  par- 
taken of  the  honey  coUected  in  the  neighbourhood  of 
Philadelphia.  The  attention  of  the  American  Govern- 
ment was  excited  by  the  general  distress,  a  minute  in- 
quiry into  the  cause  of  the  mortality  ensued,  and  it  was 
satts&ctorily  ascertained  that  the  honey  had  been  chief- 
ly extracted  from  the  flowers  .ofJEo/mia  laUfMa. 

Amongst  other  dire(A  injuries  occasioned  by  these 
creatures,  perhaps^  out  of  regard  for  the  ladies,  I  ought 
to.  notice  the  alarm  which  many  of  them  occasioii  to  the 
loveliest  part  of  the  creation.  When  some  females  re- 
tire from  society  to  avoid  a  wasp;  others  faint  at  the 
sight  of  a  spider ;  and  others,  again,  die  with  terror 
if  they  hear  a  dekthrwatch:  these  groundless  appre- 
hensions and  superstitious  alarms  are  as.  much  real 

^Uniwenal  History,  \\.  10.  Ed.  1779. 
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evils  to  thoae  who  feel  them,  as  if  they  were  Well 
fbufided*  But  haring  already  adverted  to  this  subject^ 
I  shall  here  only  quote  the  oj>Bervation  of  a  wise  man^ 
that  ^^  Fear  is  a  betraying  of  the  succours  that  reason 
#fiel'eth^/'  The  best  remedy,  therefore,  in  such  cases 
is  going  to  reason  for  succour*  In  a  few  instances,  in- 
deed, the  evil  may  take  root  in  a  constitutional  defect^ 
for  there  seems  to  be  some  foundation  for  the  doctrine 
of  natural  antipathies :  but,  generally  speaking,  in 
cunsequen^e  of  the  increased  attention  to  Natural  His- 
tory, the  reign  of  imaginary  evils  is  ceasing  amongst 
us,  and  what  used  to  shake  th^  stout  hearts  of  our  su-^ 
perstkious  ancestors  with  anile  terr<H*s,  is  become  a 
subject  of  interesting  inquiry  to  their  better  informed 
descradants,  even  of  the  weaker  dex. 

And  now^  my  friend^  I  flatter  myself  you  feel  dis« 
posed  to  own  the  truth  of  my  posttion,  however  it  migkit 
startle  you  at  first,  and  will  candidly  admowledge  thnt 
I  have  proved  the  empire  of  these  despised  insects  oyer 
man's  person :  and  that,  instead  of  being  a  race  of  in* 
significant  creatures,  whidi  we  may  safely  overlook^ 
as  having  no  concern  with,  they  may,  in  the  liands  of 
Divine  Providence,  and  even  of  man,  become  to  u& 
&aif ul  ins4r«aikents  of  evil  and  of  punishmc^nt.  I  shall 
next  endeavour  to  give  you  some  idea  of  the  mdired 
injuries  which  they  occasion  us  by  attacking  our  pro* 
ipwty,  or  interfering  with  our  pleasure  or  comfort — ^but 
this  mast  be  the  subject  of  another  letter. 

I  am,  &'C. 

»  Wisd.  xvii.  12. 
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XXAViNG  detailed  to  you  the  direct  injuries  which  we 
suffer  firmn  insects,  I  am  now  to  call  your  attention 
to  their  indirect  attacks  upon  us,  or  the  injury  which 
they  do  our  property;  and  under  this  view  also  yoii 
will  own,  with  the  fullest  conviction,  that  they  are  not 
beings  that  can  with  prudence  or  safety  be  disregarded 
or  despised.  Our  property,  at  least  that  part  exposed 
to  iike  annoyance  of  these  creatures,  may  be  regarded . 
M  consisting  of  animal  and  vegetable  productions,  and 
that  in  two  states;  when  they  are  living,  namely,  and 
;after'tfaey  are  dead.    I  shall  therefore  endeavour  to 
^ve  you  a  sketch  of  the  mischief  which' they  occasion^ 
first  to  our  tioing  animal  property,  then  to  our  living 
vegetable  property ;  and  lastly  to  our  dead  stocky  whe« 
ther  animal  or  vegetable. 

Next  to  our  own  per8ons,'the  animals  which  we  em- 
ploy in  bur  businesa  or  pleasures,  or  fatten  for  food^ 
individually  considered,  are  the  most  valuable  part  of 
our  possessions — and  at  cert&in  seasons,  hosts  of  in- 
sects of  various  kinds  are  incessant  in  their  assaults 
upon  mQst  of  them.— Toi  begin  with  that  noble  anim«^ 
the  horse. — ^See  bim,  when  turned  out  to  bis  pasture^ 
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unable  to  touch  B  morsel  of  the  food  he  has  eanied  hf 
his  labours.  He  flies  to  the  shade,  evidently  in  p'eat 
^uneasiness,  where  he  stands  continually  stamping  frooa 
the  pain  produced  J»y  the  insertiou  of  the  weapoDB. 
sheathed  in  the  proboscis  of  a  little  fly  (Stomoxys  eal* 
citrans)  before  noticed bs  attacking  ourselves^.  Thit 
alights  upon  him  sometimes  in  one  place  and  sometimea 
in  ai\#>Aer,  uid  aetcsr.  Itts  him  rest  whife  the  dayMaats. 
'-^See  him  again  when  in  harness  and  travelling.  He 
is  bathed  in  blood  fldwidg  from  innumerable  wounda 
made  by  the  Jknives  and  lancets  of  various  horse-ffiea 
^Tabanusy  L.),  which  assiul  him  as  he  goes,  andaUoir 
iiim  no  respite^ ;  and  consider  that  even  this  is  nothings 
to  what  he  suffers  in  other  climates  from  the  s^rne  pesL 
In  North  America,  vast  clouds  of  different  8pecie»-H3K» 
ILbundant  as  to  obscure  every  distant  oliject^  and  s# 
severe  in  their  bite  as  to  merit  the  appellation  of  lNini*< 
jug  flies— <over  and  torment  the  horses  to  such  a  dar 
gree  as  to  excite  compassion  even  in  die  heartaof  t]i0 
jpack-horsemen.  Some  of  them  are  nearly  as  big  f» 
humblerbees ;  and,  when  they  pierce  the  skin  and  vei|» 
of  the  unhappy  beast,  make  so  large  aa^orifice  that,  h^ 
.sides  what  they  sudi,  the  blood  flows  down  its  bbi^ 
tides,  and  shoulders  in  large  drops  JUke  tears,  till,  ip 
use  Bertram's  expression,  ^^  they  are  all  in  a  gore  i^i 
Uood.".  Acari  also,bpth  the  dog-tick  and  the  Amerpa 
can  tick  before  mentioned,  especially  the  latter,  infeft 
.  th^  horse.  ,Kalm  affirms,  that  he  has  seen  the  undfiT 
parts  of  the  belly,  aad  other  places  pf  the  body|flf^ 

,     ft  See  ab0fe»p.  112.  ^  Once  invtiUng  tbrongh  CamtMi^gf- 

thire  with  a  brotber  entomologUt  in  a  gig,  our  Jione  was  In  Uie  coa^ 
-^ttoa  here  deicrtbed,  from  tbe  attack  of  Tabamu  rmticusf  L. 


mmmmrruxMxainf'  ojurnn  yt  znwaam 

««brcd%' A^y  dad  he  cduldnotibt^rodoeeHllii^Lpiouiit 
0(a  kniCI  lmAn0t0 ilama^  ^hef  me»edAepfy  faafibd^m 
Hm  flaah^BiiciJtiA  aam^  iMtarace  AbM  he  ydtaeme AfJibd 
wrtndikl  ortatuse  was  «w  exfauiiBted  bf  contiiMillcjsiici 
iBkm^  tfit4  il  feU,  aad  afterwanb  cbedia  gveat  agMtioati 
Na.qMdbnii»(l»  BMif»4iilbited  by  the  ^Uftrit^^  on^ 
g»d^%y  •oaottetfaiMeB  Idao  caitled.  thtf  fai-eeae,  thoii  th« 
horge.  In  this  countrjr  ^ofawer  thaft  th»^€pidm»vJi^ 
tadk  it.  The  ikofll  emnmoat  9&ttf  hiKi#iirby  <h«  nlafiie 
arttohorile«hee  ((E.  Eqm^€Um]0^  deposite  its  «g|^ 
(whkh  hmhg  cOTered  wJlhiarsliBiy  safaitanee  adbeveib 
thi».lLam>  oii'0iiGh'parta  oCHha'liaily  aa  tjjie  ahiinal^oaii 
raaak  vith  its  tongue;  mjadi  Am8|  inlconseiau^  oSidial 
it  is  daiagy  it  BAvaril ji  intboldiiaeb  iata  its  bwnr  citaAst . 
(hriraofs  of  ito  cdkiBy.*-^ABa4her  apeciesi  (JSl.hof* 
wmnfhniddMs^  In^)  ia  still  inira  tsmthJmome  id  i^'  afii* 
positing  upon  the  lipa;  ahd  kkkm  end»wfmu»t»^^ktA 
ik^  troiM  rthe  aiBfcesttni  itiiiilflltiitt  it  ocaasisni,  Si^ Jng 
tbefiaaff'faeaftAthetmaBtdistrassihg'unaiisiiiess.  At'ibd 
ij^il  of  tUaiy  hinrsesaEae  aiiscysanMh  agkat^ 
is|p  thfifr  heiAi  about  in  Ae  airto*  dmeit'a)awy ;  cb^ 
iltdbifr  dibca  natf  answer^  gattopiiig  off  to  a  diatonrpait 
a£tlteir  pastvae,  sn^  sa  Ihfeiv  laat  peamrea,  talitig 
lisfiifekathariraler^  whetelbe  gaA^ivas-neirer'fiiiiM 
thaaib  We  leam.  ftcm  HeauaMity  that  in  f^aes  'tl|i 
grocaas^  ithon  4i^  obasrra  any  biiiia  (ishMi  ii  th^ 
gar  naiae  fiM^  4h&  iaraie  and  popoi  of  CBhtl^  alis^ 
most  o£ahDniB«i^tii  its  teg^  thvost  dkehr^  MsMii  iilA» 
1lie.paflsagAtbaaatek{bamara^  buttUaaaani»i^asaii 
4mi  lareaautioi^  whidbnaiatocctasioft  tiie^uwaa  al  gwaat 
paillip.illiiwariiogoodend;  for  whan  th»  bat»  ai^^ 
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pMflii^;  through  diebody^  hatmi^cisftMAiieAif,  Hmf 
can  do  no  further  iBJury.  In  Swedtt,  as  De  Omec 
inAbrms  ««,  they  act  raudi  more  aensiUy :  fthoee  tlMii 
have  the  care  of  horsefl  uxe  aeenstoned  to.ekaa  thaki 
modthsand  throata  with  a  particular  kind  of  braah^ 
hy  which  method,  they  firee  them  firom  these  disagree* 
allle  inmates  before  ihey  have  got  into  thestoflsadii 
0r  can  beat  aUprejiidioialto.them\  ^ 

Providence  has  dottbtkss  created  these  animals  to 
answer  some  benefidbl  purppsfe;  and  Mr.  Clark's  jn« 
didons  conjectures  at^e  an  index  which  points  to  tiie 
very  kiiid  o£good  our  caitle  may  derive-  from  them^ 
asteting  the  part  of  pn^petttal  stimuli  or.  blisters  t 
yet  wh^i  they  eaDoeed  certain  limits^  as  is  niten  the 
casie  with  similar  aiikaak  empli^ed  for  pmrposes 
equally  beneicial,  they  become  certaidAy  the  causes 
of  dJsanse,  and  sometimes  of  death. 
<  How.trovbleiome  and  teasing  is  that  cloud  of  iies 
iMusca.meteorieOy  1m)  which  you  must  oi^n  hvte  no- 
ticed in  your  summer  rides^  hovering  round  the  head 
and  neck  of  ycnir  horse,  accompanying  him  as  he  goes^ 
and  QSttsing  a  perpetual  t€>»nng  of  the.fenner^i-**An<l 
still  more  annoying  in .  Lapland,  as  we  learn  front 
Zi^4  %  is  the  furious  assault  of  tibeminutehorse^gnat, 
iCfifer  ,tqiiinU$y  L.,)  which  infests  these  beasts  in  inC*, 
mtennmbersy  running  under >the  mane -and  amongst 
the  hair,.and  piercing  the  dkin  to  sack  their  Uood*^ 
Aninsect  of  the  same.g^aus  is  relaliBd^o  attadi  then 
in- a  particular  district  inJndia  in.se  tremendiHis  a 
mwii^.M  to  cause  iaeumble  cancers^  which  -  finally 

•  Liiio.  t%9r.  lofff.  37S«  .X^,  ft^Wh  l»  ^j  ^* 
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itefiirdy  i3Uto^?-^^t^t  ali  tke  insect  toroiidnkfrs  oft 

tb<98e  i^K^ltil  erefttures^  tbem  ib'fiioBer:nibre  trying  46t 

tlMm.timii  tlie  fcrest'-fly  ( JSip)^  Ij;).:At^. 

fli«Ui»|^«}M9iii8^ve0  to  ttie  pintB  least  toPeateA  witkbaiiv 

prnHk^iMly  nnAor  tlie  belly  'lietweetl  ^  Und  li^^ 

Aey  ittitale  4A»  ^ietest  horstf^  aiuliiindie  hinf  kick  won 

«s  often  to  htuzard  the  safety  of  hi»  ri^ev^or  driven! 

Tim  eitigidar  aaimal  rnqp  ndewaysi  or  backwards  like 

IT  ctai^ ;  maAj  being'  fiiiwditd  wkh*  an  'imttsual  mmibie^ 

of  daflrs^  it  adheres  so-flndly/  tiiA  ifli  19  riot  esLsy  Ao. 

taife U  off;  and  je«e&  if  yoa  <0W<{ied  id .  tkis^  its;  suth 

steice  tS' so  bard)  that  by  the  litmost.prfBsafe  of  youif 

finger  and  tiinmb  it  is  dHficidt  to  kill  it ;  and  if  yon  1^ 

kgo  ^Hthlife,  it  will  imnlediately  retumio  theichttfge^ 

•-«-*Alnong8t  thd  insect  plagues  of  horseS),  I  shoidd  alsot 

have  enumerated  the  larva  of  Curcvdia  pnmiflectiDu^l 

1j.j  whidi  Liinn6  colii^iders  Its  the  canse  of  the  ^uino 

disease,  <eaUed  in  Sweden,  after  the  IfkeUandmum 

aquidicumj  ^^  Stdkra^^  had  not  the  observations  pf  the 

accurate  De  Geer  rendered  it  doubtful  whethei:'  the 

insect  be  at  all  connected  with  this  malady^.  . 

Another  quadruped  contributing  greatly  to  our  do« 
mestic  comfort,  from  whiph  we  derive  a  consideiiable 
portion  of  our  animal  food,  and  which,  on  accoujat  of 
its  patient  and  lilborions  character  whcin  employed  in 
agriculture,  is  an  excellent  substitute  for  the  horse, 
(you  will  directly  perceive  I  am.  speaking  of  -die  oXy 
,  ifhether  male  or  female,)  is  also  not  exempt  from  in- 
sect domination.  At  certain  seasons  the  whoje  terri<« 
fied  herd,  with  thek-  tails  in  the  air,  or  turned  upoiv. 


iheirfUuskt,  of  ^iMy  sttitAed  otlt  Ih  tbe<di#^cttoB  ^ 
tlife  gpiire^  ^top  ttlMUli  tfaeii<  paitur^,  nt'lildttg'^e 
•dAntry  re*tedM|  ivttii'tlitttr  I^ivi^  and^fliifdiffgf'ito  t«rit 
tHl  they  gelt  into  the  #at^.;  Tbtir  ap^e^mwe^WMA 
ipi^bin  are  «t  this  timb  eb  '^rotesifue)  dtttrnk^f ^  l«f4 
sMflUhgly  QBfiifttuml/  that  we  mre  teinftadfttcdier^ 
laagh  at>4hv  )pi0or'beMt9<tfittti  toipity^tm^  ftkbogh 
arfd^tly.  ih-rft:  8itU8!^tiim>{«f  ft«mi  ?  terror  ahd'dktirbk8« 
Vi^  caiM'of  tall  Ihift  a^titNiQn'ind  re^tltfiftiedg^la  a 
ariu^ll  gadUfly,  (^OEL  S«biV{!L;^)lle^  than'ilie  hori^Jbee^ 
the  objiset ^  ^faicl^  thoMigll  it  be  not  t^  bkcr  theM/tet 
merely  t9  ^rifafitmiSltt^^hvdki^  i«  iiot  put  into  )eaoi«t 
f  otkm  wilh«itgiVii]g(lk^  iibii8td€^alde'{iaih;  '>¥kgil) 
in  liis^  Oeopj^s,  has  hftaiitifiilly  lutd  acdOHlLt^ly  ^^ 
aei^ed  the  effects  4off' the  appMiadi  and  assaoHof  the 
iSlsAnxf  iqpOR  thb  eattleJ  Astkie  pa^iiage  has  not  been 
▼«py  e»iTei3tly  ^aaisiated,  I  shall  torn  poet  oil  thm  oq« 
f^Bio^,  and'attempt  to  gWe  it  you  in  a  vtem  dressi,    • 


'  t 


.    'Thrpng^  w^Tio^  gr^ref*  jirhere  Selo's  tarreni  flo v?8j^ 
And  wl\erp,  Alboroo^  tfiy  ^reen  Ilex  grqw8» 
Myriads  of  inseots  flutter  in  the  gloom 
{OSstrnsin  Greeecy  Asiius  nam'd  at  Home) 
';    Fierce  and  of  cruel  hum,    By  the  dire  sound 
-     ''  firlren  from  the  vood^  and  shady  glens  around 
The  imiversal  herds  in  terror  fly ; 
Thefir  loVrings  shake  the  woods  and  slialce  the  6ky , 
'  Aiad  Negro's  arid  sh0re-^*—r—« 

When  oxen  ar^  employed  in  agriculture,  the  attack 
of  this  Ay  is  often  attended  with  great  danger^  since 

»  Resvinifr  obsenres  that  ttM  CBstf i  infest  eattk  priacfp^y  in  iroo#^ 
land  opHntrH!i|N|i^  sot  ^  (ke  pIMoa.  It.  m^  ' 


tber  in  hsmess  or  yoked  to  the  plough,  ir iU  ran  di^ 
recily  Ibnrtifd.  Attheaeaioii.irbratheCEstrtMmfesii 
them,  elose  attention  thoidd  be  piud^  dnd  their  faamofli 
to  constmclted  that  they  may  easily  be  let  loose*  r 
fi#auiaur  has  minntily  described  the  oviposited,  et 
^giilar  cHTgan  by  which  these  insects  are  euabted  t4 
bo^ra  a  round  hole  in  the  skin  of  the  animal  and  deposit 
their  ejg;g8  in  the  wound*  The  anu^  of  the  ftmale  ii 
ikmished  with  a  tube  of  a  comeous  substfoice,  oonsfart^ 
ihg  of  four  pieces,  which,  likeihe  pieces  of  a  telescope^ 
,  we  retractile  within  each  other.  The  last  of  these  ler^ 
aunates  in  five  points,  three  of  which  are  longer  than  the 
others,  and  hooked :  when  united  together  they  forni  $A 
instrument  very  much  like  an  auger  or  gimlef ;  oftlj^^ 
having  these  points,  it  can  bite  with  mpre  effect\  He 
thinks  the  infliction  of  the  wound  is  not  attended  by- 
much  pain,  except  where  very  sensible  nerves  are  iif^ 
jured,  when  the  animal,  appearing  to  be  seized  with  a 
kind  of  phuftnsy,  begins  to  gambol,  and  run  ^ith  such 
swiftqess  that  nothing  can  stop  it  From  thisseinblance 
of  temporary  madness  in  oxen  wheA  pursued  Ulid  bored 
by  the  (Estrus,  the  Greeks  applied  the  term  to  any  snd* 
iden  fit  of  fiury  or  violent  impulse  in  the  human  spede^ 
calling  such  ebullitions  an  CEstrus^  The  female  fly  is 
observed  to  be  very  expeditious  in  oviposition,  not 
more  than  a  few  secpnds;  and  while  she  is  performing 
the  operation,  the  animal  attempts  to  lash  her  off,  aS  it 
"does  other  flies,  with  its  tall.   The  circular  hole,  made 

'9L  Plats  XVI.  Fw.  S.  Mr.  Clark,  however,  ii  of  opfntpn  tbaf  tbe 
iSMxm  doA  not  pieree  Hie  tklii  of  tke  Mtimal,  but  00I7  i^luei  iti  eggi  te- 
U.    Eitajf  an  tic  BoU  of  BarM9  and  9tht9  AnbnuU^  |i«  lfT»  .     . 


j[$S      UIDIJILSOT  IH JURIES  t^AiniBD  B7  JNSBCtS.* 

bytheaiigerjiutdiQscrilwdyfdwaiyscoBli^^  opeByimd 
iticrefttes  in  diameter  m  the  larva  inoreaaea  im.  siae; 
thus  enabling  it  to  receiYS' a  Bufficieitl  sttpplyof  air  tj 
means  of  its  anal  respiratory  plates,  whieh  aie  nsnidfy 
near  Uie  ortfiee.*^But  tkougk  these  ioasectsthas  torment 
and  terrify  our  cattle,  they  do  them  jm>  matenal  injury. 
Indeed  they  occasion  considerable  tuiiiours  under  the 
flJun,  where  the  bots  reside,  varying  in  number  from, 
three  or  fonr  to  thirty  or  forty;  but  these  seeai  nnat* 
tended  by  any  pain,  and  are  so  far  from  being  injm&ms^ 
jtfiat  they  are  rather  regarded  as  prj9o&  oi  the  good* 
nesa  of  the  animal,  ginee  these  flies  only  attack  young 
«nd  healthy  sabjects*  The  tanners  also  iM>efer  those 
lides  that  have  the  greatest  number  of  hot-holes  in 
them,  which  are  always  the  best  and  strongest  ^ 

The  Stomoxys,  and  several  of  the  other  flies  before 
enumerated,  as  well  as  the  dog  and  American  ticks, 
jglfe  as  prejudicial  to  the  ox  as  to  the  horse*  One  spe* 
cies  of  Hippobosoa  I  have  reason  to  beUeve  is  ^ppro* 
priated  to  them;  yet,  since  a  single  specimen  only  has 
Mtherto  been  takee\  litUe  can  be  said  with  respect  to 
it*<^— A  worse  pest  than  any  hitherto  enumerated,  is  a 
jninute  fly  concerning  the  genus  of  which  there  is  some 
doubt,  Fabricius  considering  it  as  a  Rhagio,  (JR^colunb^ 
jHiSchensisy)  and  liatreiUe  as  a  Simulium*"^    Perhaps 

9l  Mttch  of  the  faifbrmattoa  here  collected  is  taken  Aroqn  Reaum.  W. 
^Jl«m.  Iff  and  dark  ki  JJmn.l¥mi$.  itt.  1t¥K 

h  The  fffUer  of  the  prcieiit  letter  i«  ftmumur  ofthfa  spetiaee,  which 
he  tciok  on  hiniM^lf  io  a  $eld  where  oxen  were  feeding.  Puitb  V*  Fig.  X, 

c  In  the  Systema  AntUatorum  (p.  56)  Fabricius  most  strangely  con- 
tjilders  this  kisect  as  synonymous  with  Cutex  r^ans^  L.  calling  it  ScrnUps^- 
ftqitoiit,  and  dropping  his  iomtr  refeceoce  to  Mte,  ^nd  accqw^  «f  ii% 
Uijwrious  prop^i:ti^«  . 
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afilhtr  of  these  anthovB  isaj  be  ri^lut:;i&r,  ftom  itim 

mischief  it  does  to  cattle  in  particular;  districtfl,  it  mvet 

be  furniahedrnth  the  meuis  of 'penetmtbig  the  skin  of 

c^iaipi  parts  of  the  amnial ;  (IjatreiUe  r^ktee  that  he 

fufforedrgreat  pain  from  the  biteof this fneett  himself;): 

yetit  isievident  from  the  accownts  of  Xinn^  and  Ulloa 

1t»efi>re  qaotedy  that  the  fiimulium  does  not<lnle,  but  ia 

cnlj  troublesome  on  account  of  the  itohing  it  occasions^ 

It  doest  not  appeal*^  indeed,  from  LatreiUe's  characters; 

to  iMK^e  oral  instniiaents  properfer  pi^scing;.    Siaiilai^ 

reasons  prove  that:  it' can  scHiroely.be  ^  jRAogto — but 

Iq  whatever  genus  it  may  belong,  it  is  oettaanly  a  most 

destructive  little  creature.  .In  Servia  and  the  Bannat 

it  attacks  tiie  cattle  ui  infinite  numbers^  ptaietrates,  ac^ 

cording  to  Fabri^w,  their  generative  oigans,  b^t  ac^ 

cording  to  other  accounts  their  nose,  and  ears,  and  by 

its  poisondus  bite  destroys  them  in  the  short  space  of 

four  or  five  hours.  Much  injury  was  sustained  in  1813 

.from  this  insect  in  the  palatinate  of  Arad  in  Hungary 

and  in  the  Bannat;  in  Banlack  not  fewer  than  two 

hundred  homed  cattle  perishing  from  its  attacks,  and 

in  Yersetz,  five  hundred.  It  appears  towards  the  fatter 

end  of  April  or  beginning  of  May  in  such  indescribable 

swarms  toto  resemble  clouds,  proceeding  as  some  think 

from  the  region  of  Mehadia,  but  according  to  others 

from  Turkey,  Its  approach  is  the  signal  for  universal 

alarm.    The  cattle  %  from  their  pastures;  and.  the 

herdsman  hastens  to  shut  up  his  cows  in  the  house,  or^ 

when  at  a  distance  frcftn  home,  to  kindle  fires,  the 

smoke  of  which  is  found  to  drive  off  this  terrible  as* 

IftUftUtt  .  Of  this  tl^e.cattle  are  sensihley  a(ul  as  soon  as 


JS4     unnmaov  iicjimiEs  cxvnof  bt  imBiomi 

■Itadied'  nm  tomnrds  ihe  stnoke,  and  tfi6  ^mhiiiljF 
|MBMerved  by  it\ 

Tabani  ia  this  ooantrj  do  not  seem  to  annoy  oQ# 
•2.611 80  mueh  as  they  do  oar  hones  e  perhaps  fei^  tliia 
jjEomanity  they  may  be  iBdebted  to  the  thickness-of  4lieir 
hides ;  but  in  some  parts  of  Africa  insects  of  this  trlb^ 
di>  incredible  misehief*  What  would  you  thinly  should 
you  be  told  that  one  species  of  fly  dbrives  both  inheibi'* 
tants  and  their  cattle  from  a  whole  district  ?    Yet  the 
terrible  TsaU^safya  or  Zimb  of  Bruce  (and  the  wdrld 
•ecoBSAow  disposed  to  giro  more  credit  to  the  aceowta 
0f  that  travdUer)  has  power  to  prodiice  such  an^elfeet. 
fThis  fly,  which  is  a  native  of  Abyssinia,  both  Jfrom  ks 
Inbils  and  the  figure,  appears  to  belong  to  liair^le's 
genus  Paatgpnia^  taken  from  Tabanufy  L.,  aad  perhaps 
ts  congenerous  with  the  CEstrus  of  the-Oreeks^ 

ft  Fabr.  Ent.  Syst,  Em.  iv.  276.  22.  Latr.  Hist  Nat,  &c,  xiv,  28^. 
JU^s.  teii.  Jul.  5, 1813,  quoted  In  Germar's  Mag.  der  Ent.  if.  186. 

li  It  ii  by  no  mauM  clear  that  the  (Egtru»  of  nodeni  entonologlUt  fe 
IjrfMoyaMNis  with  th6  iosecte  which  the  Greeks  dbtiiisaisfa  by  that  name, 
^rbtotle  not  only  describes  these  as  blood- sucktfrs  {Hist.  j4rumah  !•  vith 
c.  1 1.)  but  also  as  furnished  with  a  strong  proboscis  (1.  4.  c.  1,).  He  ob- 
serres  likewise  that  they  are  produced  from  an  aniiiiiLl  Inhabiting  th^ 
iMtf<f«,  in  the  ykinity  of  which  they  moft  abound  (1.  Tiiii  ti  7.)*  And. 
l^Uan  (Hist,  1  •  vi.  c.  38.)  gives  nearly  the  sane  atceonnt.  CoMpsriof  the 
CEstrus  with  the  Myops  (synonymous  perhaps  with  DtbanuSf  Lair,,  ex- 
cept that  Aristotle  affirms  that  its  larvsB  live  in  wood,  1.  v.  c*  19.)  he 
lays,  the  GSstrus  for  a  fly  is  one  of  the  largest ;  it  baA  a  stiff  and  large 
iting,  (meaning  a  proboscis,)  and  emits  a  certain  faunming  and  harsh 
•oand->bot  the  Myops  is  like  the  Cyaomyia^it  hvai  more  liiodly  thas 
the  (Estrusy  though  it  has  a  smaller  stiof* 

These  characters  and  circumstances  do  not  at  all  agree  with  the  mo- 
dern  (Estrus,  which,  so  far  from  being  a  blood-sucker  furnished  with  a 
Itroog  proboscir^  ha^  ao«rcely  any  month.    It  shunt  abo  the  Ttei^iiy  of 
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«lr)^ii9i,  ^iBOceroS)  lioii  i^nd  tiger  ya^tljr. hie  jii£»rpor«. 
mie .  ilmpfrlii^iAeey  Imi^  the  very  sound  of ,  it  accafiieaft 
mtoie  iit^{alliit«>fi)  «ioitei»«uMs>a&4dMi9M<^  both  in  the 
kitttiiiA  ftlld  hfUl^  i(»;tfi^i^  ihAB,  wJ^e  herds  of  tW 
WiH^iMPMi^m  «i4Id  beiM^  in  teafo^  greater  nunib^rs 
Hftail  tU«y  ^?ier  are  w^outd  produce; .  As  soon  as  th|fr 
plague  appears,  and  their  buaasing  is  hefird^  all  the  cat- 
tie  feUr^ah^  Hieitf  ibody/an^j-UB  wildly  about  the  plain 
ttU  thtf  die  "^om  foxsi  wj^k  fiufcigue,  ffigl^  >a^4  biip!\gffr«. 
Ka  riiile4ljr:9ftefMm£pi>tfcef|E)4iGtents  on  sueb^^sbiit 
tx>ldai^tthefbla«k' earth  luid  hiuiten  down  tQ  ^  sands 
oftAtlJarii^  and'tW^  they  remain  while  the  p-aiaBlast,. 
Camels,  and  0veii/ elephants  and  rhino€ert)6es,  though 
tkd  two  last  coat  themselves  with  an  armour  of  mod, 
^t4  attacked' by  thii»  winged  assassin  and  afflieted  wilb 
nuiherous  tiuneurs.  All  the  inhabitants  of  the  sea-coast 
of  Melinda  down  to  Cape.Garde&n,  to  Saba  ^d  the 
aMth  of  the  Red  Sea,  are  obliged  in  the. beginning  of 
the  raiiiy  Beas<>n  to  remove  to  the  nei^t  sand  to  prevent 
all  their  stock  of  cattle  from  being  destroyed.  This 
1^  te  pHirtial  emigrMiosn*— the  inhabitants  of  all  the 
oeuntrfos  firdm  the  moimtAins  of  A%s6iniii  northward^ 
to  the  Confluence  of  the  Nile  and  AstaboraS|  are  onM 


water,  to  wbich  our  cattle  generally  fly  as  a  refuge  from  it.  It  seeiM 
more  probable  that  the  (Estrus  of  Greece  was  related  to  Bruce*8  Zimb^ 
represented  in  his  ^gure  ivith  a  long  proboscis,  which  makes  its  appear* 
ance  in  the  neighbourhood  of  rivers,  and  beldngs,  perhaps,  to  LatreiUe*i 
geons  Pangonta,  as  observed  above,  (7Vmj(gZo«iff»']l(eig.)  or  to  Ills  NSnOs^ 
0r1^SaJ  OliTier^  indeed,  ipealts  dt  iht  fonoergeaas  as  frequenting  flotvars 
lilce  the  Bombylii :  but  this  the  mal«  TaftMUii  do,  wbile  the  feinales  an». 
fariotts  WMNi^tckers.  S06  lAtr.  JXii^.Z^^af,  idv«SI9;  and  G^.  Cnm,  ^ 


a  year  obliged  to  change  tkeif  abode  and  titeA  prolec'- 
tion  in  the  sands  of  Beja  r  iK^r  is  there  my  altemdtiTe^' 
or  means  of  avoiding  this,'  though  a  hostile  boind  were 
kk  the  way  capaUe  of  spoiling  them  of  half  their  tab-* 
etanceV  This^fly  is  tr^  a  Beeleebub^;  aMfieAaps' 
it  was  this,  or  some  species  related  to  it,  thait  was  tile' 
prototype  of  the  PhiMsthie  idol  wbrsliipped  under  diat 
name  and  in  the  form  of  a  fly. 

I  must  not  conclude  this  siAgect  of  iilsects  hurtfiil  to 
otti^-eattle  \tith6ttt  noticing  a  befetle  nfttch*  talked  of  bf 
tl^' ancients  for  hs  midehievous  properties  ili  tUe  re^ 
spect.  Yon  will  soon  and  rightly  conjecture  Amt  i  am- 
speaking  of  the  Bupre8ti9%  so  called  frcrin  the  injury 
which  it  has  been  suj^posed  to  occasion  to  oxen  or  kine/ 

Modern  writers  have  been  much  divided  in'their  bp£> 
nion  to  what  genus  this  celebrated  insect  belongs.  AU*^ 
indeed  have  regarded  ^t  as  of  the  Coleoptera  order ;  but' 
here  their  agreement  ceases*    Iinn6  i^ould  seem  to 
have  looked  upon  it  as  a  species  of  the  gentis  to^wfaidi' 
he  has  given  its  name ;  but  these,  being  timber  insects,' 
are  not  very  likely  to  be  swallowed  by  cattle  with  dieir' 
food.  Geofiroy  thinks *it  to  be  a  Carakus  wOdndiiay' 
but  with  as  little  reason,  since  the  species  of  these* 
genera  do  not  feed  amongst  the  herbage ;  and  thougk 
they  are  sometimes  found  running  there,  yet  their  mo« 
tions  are  so  rapid,  that  it  is  not  very  likely  that  cattle 
would  often  swallow  them  while  feeding. 

■  •  .■  \ 

«  Brace's  Travehy  e?o.  ii.  315. 

b  Heb.  ni!lf  ^^n  literally  ''  Lord-FIy.''  See  2  Kings,  i. « ;  and  Bo- 
ciilirt.  IJierozoie,  ps.H.  1.4.  c.9.  p.  490. 

c  BurthCow  or  Ox^  from  /9mv  and  w^m  inflaiiimor  M.  Uitrellle  trasa-' 
Utes  it  Crcve-bauff  but  improperly. 


«IML  Laffiafilte,  in  an  iiigttiiouB  essay  on- this  ia^eot*, 
sweets  ltto>beldAg.*toth^  genus  ilfe^,F.;  and  as  this 
leeds  upon  hBvb»,  (M.  Plfmearubwusy  L.  and  M.vioh^ 
€eu9^%?df.  €i{>dn  ttieBlaiititidali,  86 widely  disgenainated 
in  ettf '  pdl^uffes,)  Ills  opiiliM  seems  to  re^  upon  mor6 
^olid'l^rl^llilds  tfaah  tbftt  of  his  predecessors':  but  yet  t 
^iiOl  thig  idd^t  iti  q«lc^ioti  rather  beldnfgs  to  3fyla^ 
irisy  F.  and  for  the  following  reason. 

lu'Msdbir^igllAly  to'ascerlain  What  insisetthis  really 

Wfls^  we  viust  eiideavotir  td  traee  it  in  ^the  country  ia 

whith  At  teomved  lAs  name  ^aad  el»racter.  Thk  comf'r 

try  waii  itertainly  Gbecbe ;  and  there'  sudi  an  anima^ 

TOtaining' nearly  its  old  name,  and  accused  of  being 

the  caude  of  the  same  injury  to  cattle,  still  exists.  For 

Peloa  inAirms  us  that  -on  MountsAthos  there  is  found 

a  wingiedi  instot  like  the.  blister-beetle,  but  yeHow, 

larger,andof  a  very  offensive  smell,  which  feeds  upon 

▼arioua  pMnts,  and  is  called  Voupristiby  the  Caloyers 

or  Monk^,  who  ussertthat  when  horses  or  other  cattlo 

ev^en  feed  upon  the  herba  wl»ch  the  animals-  hAv& 

tiMdied/  they  itie  from  inflammation,  and  that  it  is  an 

teimediate'poicion  to  oxen^   This  therefore  most  pro* 

hably  was  tlie  Buprestis  of  the-Greek  writers;  and  aa, 

Pliiiy  DKually  compiled  from  them,  it  may  be  regarded 

as  his  also,  which  he  tells  us  was  a  caustic  insect  and 

prepared  in.lthe  same  manner  as  the  blbter*beetle^« 

He  further  obaerres  that  it  was  scarce  in  Italy*    The 

Oreek  insect  of  Mount  Athos  M.  Latreille  supposes  to 

be  a  M ylabris,  and  in  this  I  agree  with  tim ;  and  there* 

a  ufn9A2tf  du  ilfiis^iii«>— X*  Ann.  N^  zi.  p«  129. 
b  Observhtions  deplusieura  Singularitety  jfc.  1.  i.  c.45.  p.7?»  of  the  Edi<i 
tWn  in  Str  JtMcph  3«ik»*i  Library.  <  Hitt^NnU  1^ uU.  .c.  4.    « 


Ibre  tUs  id  ihs  proper  gmw  to  whicli  tfce  onglbad 
Oreek  Bupre^tid,  the  tr«ie  typa^0f  the  ini^t  ia  q]a€^ 
lion,;  otfght  to  be  referred^  ai|d  Qpt,  Melo^      ^ 

Whether  this  miimal  be  reaUy  g<iilty  to  ^  'flit^lftt 
of  which  it  is  accused  admts  of  considefaibl^;  Awjatj; 
bttt  as  I  hfiv^.  Bot  the  metiiia  o^  aacertalniog  thid,  i 
jBtbalT  leave  the  question  for  0tiierf)  whp  ar0  better  ia^ 
formed  to  decide..  ,  .;    .     ^ 

But,  .of  all  our  citttle  ncine  ure  mor^.  ¥a)itiiUe  .ind 
important  to  us  than  oiir^oeAs/  to  Aem -ifie  }ookii«t 
only  for  a  prim^Md  part  of  our  food,  bitt  abo  ftrr-ijofl^ 
jhg  and  even  light    Thidi  as  is  tkei?  eoatrof  wool,  it 
fioes  not  shield  them  from  the  .attack  of  all-subduillg 
insects :  on  th^  contrary  it  affords  a  comfortable  sbd^ 
ter  to  one  of  their  enemies  of  this'  class,  reffwtiedhf 
Jinn(§  as  a  species  of  Hippoh^sca^  but  prc^trly  aep^t 
rated  from  that  genus  by  I^atijcWe  und^t  the  naaieof 
Melophagus.  This  is  commbfily  ealled'the  sheeptlotiso^ 
and'is  so  tenacious  of  Ufe'thart  weare  toM%  R4y  it  will 
ekist  in' a  fleece  twelve,  moatiisilftet.  it  i»shoirn>  and  ili 
excrelaents  are  said  to  give  a  green  tinge  ttr  the  \vodi 
very  difficult  tobe  discharged. — You  have  doHbtk^ 
often  observed  in  the  heat  of  the  day  the  sheep  sh^ddng^ 
tkeir  heads  and  strikii^  the  ground  violently  with  th€& 
fflve  feet ;  or  running  away  and  getting  into  ruts,  dry 
dusty  spots  or  gravel  pits,  where  crowding  'together 
they  hold  their  noses  close  to  the  ground.  The  o'bieidi: 
of  all  these  actions  and  movements  is  to  keep  the  ^aS> 
fiy  approin-^ted  to  them  (CE.  Opij^  L.)  frooi getting nft 
their  nostrils,  on  the  innei*  margin  of  which  they  lay 
their  eggs,  from  whence  the  maggots  make  their  way 
into  the  head>  feeding  in  the  maxillary  sml  frontiil 


fiauses  on  the  mtipttagf  tll?l?  prod^KSod*    Wbw  iiill-^ 

gtQwni  they  &11  throuj^li  tjie  nostrils  to  tii9|n^9Miid  and 

assume  the  piipi.    Whether  the  aniniill  ^uffiu^  mUch 

ppin  fi:t>|ii  .^ese  troublesome  assailants  is  not  ascestainr 

^d*^  Sometimes  the  maggots  make  their  way  ey^n  into 

the  brain.    I  have  been  informed  by  a  very  accinrate 

and  intelligent  friend,  that,  oi^  opening  the  head  of  one 

of  his  sheep  which  died  in  consequence  of  a  v^tigo, 

thrte  maggots  were  found  in  it  in  a  line  just  aboye  the 

pf^y  and  that  behind  them  there  was  a  Uadder  of  war 

ter.-^-rPerhaps'  you  are  not  awaire  that  the  hots  we  are 

lipeaking  of,  or  rathi^r  those  in  the  head  of  goats,  have 

been  prescribed  as  a  remedy  for  the  epilepsy,  and  Omit. 

from  the  tripod  of  Delphos.  Yet  so  we  are  told  ()n  tb^ 

authority  of  Ales^ander  Tral^ei|*    Whether  Pemo^ 

crates,  who  consulted  the  oracle,  was  eur^d  by  ilm 

remedy  does  not  appear ;  the  story  shows  however  that 

the  ancient^  were  aware  of  the  station,  of  these  larfau 

— ^The  common  saying  that  a  whiipsical  persw  is  img-* 

goUj/y  or  has  got  taaggots  in  his  head^  perhaps  aro^e 

from  the  freaks  the  sheep  have  been  observed  to  exhi- 

bit  when  infested  by  their  bots.^— The  flesh-fly  is  also  a 

great  annoyance  to  the  fleecy  tribe,  especially  in  fennjf 

countries;  and  if  constant  attention  be  not  paid  them^ 

.they  are'  soon  devouf^ed  by  .its  insatiable  larvs^.     Ip 

iUncolnshire,  the  principal  pro$t  of  the  druggists  j|i 

derived  from  the  sale  of  a  mercurial  ointment  used  to 

d^e^troy  them.-^In  tropical  countries  the  sheep  frc^ 

^^ntly  suffer  from  the  ants.  Bosman  relates  that  whep 

JDr  Guijoeay  if  one  of  his  was  attacked  by  them  in  th^ 

njght,  which  o^en  happened,  it  was  invariably  da« 

.ttr^ycidj  and  was  so  expedJUionsly  devoured  thatin  ^ 

j^orainjg  only  the  d&eletoja  would  be  lisft* . 
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Of  our  domestic  ajiimah  the  least  infested  by  insect^/ 
T  mean  astothe  nnmber  of  species  that  attack  it,  is  the 
same.  With  the  exception  of  its  louse,  which  seeins  to 
iinnoy  it  principally  by  exciting  a  violent  itching,  it  is 
exposed  to  scarcely  any  other  plague  of  this  class,  nn« 
less  we  may  suppose  that  it  is  the  biting  of  flies,  whidt 
in  hc»t  weather  drives  it  to  ^'  its  wallowing  in  the  mire/' 

Und^r  this  head  we  may  include  the  deer  tribe,  for, 
though  6ften  wild,  those  kept  in  paries  may  strictly  be 
deemed  domestic ;  and  the  rein-deer  is  quite  as  much 
so  to  the  Laplander,  as  our  oxen  and  kine  are  to  us. 
We  learn  from  Reaumur  that  the  &I16w-deer  is  suIh 
ject  to  the  attack  of  two  species  of  gad-fly :  one,  which, 
like  that  of  the  ox,  deposits  its  eggs  in  an  orifice  it 
makes  in  the  skia  of  the  animal,  and  so  produces  tu- 
mours ;  and  another  in  imitation  of  that  of  the  sheep, 
OTipoeifiiig  in  such  a  manner  Ihat  its  larvs  when  hatch- 
ed can  make  their  way  into  thie  head,  where  they  take 
'  th^r  station  in  a  cavity  near  the  pharynx.   He  relates 
a  cttrious  notion  of  the  -hunters  with,  respect  to  these 
two  species.    Conceiving  them  both  to  be  the  same, 
they  imagine  that  they  mine  for  themselves  a  painful 
path  under  the  skin  to  the  root  of  the  horns ;  which  is 
their  common  rendezvous  from  all  parts  of  the  body; 
;i^here  by  uniting  their  laliours  and  gnawing  inde&ti- 
gably,  they  occasion  the  annual  castii^  of  these  oma^ 
mental  as  well  as  powerful  arms.    This  fiible,  impro* 
bable  and  ridiculous  as  it  is,  has  had  the  sanction  of 
grave  authorities\ — ^The  CEstri  last  mentioned  inhabit, 
ia  considerable  numbers,  two  fleshy  bags  as  big  as.  a 
hen's  egg,  and  pf  a  similar  shape,  near  the  rdot  of  the 
tongue^  IteaaoHir  took  between  sixty  and  seventy^boti 

•  Reauin.  ▼.  69.  BkU^muOrc  de  TrevomXt  srttcle*  Ceif^ 
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from  one  pf  ih^tti,  and  erm  tbem  some  had  68ca{i^« 
What  other  pnipose  thege  two  reinarkable  poiMs  ai^ 
iptended  to  answer  it  is  not  easy  te  eoBJeettse*  He  snp^ 
poses  tb«^t  the  parent  fly  thust  epteir  the  npstrik  of  the 
deer,  and  pass  down  the  air  passagesio  oviposit  in  them  i 
hut  probably  such  a  ^lalioBuvre  is  unneeessary,  sfnee 
there  seems  BO  naason,  supposiBg::thll3  eggs  to  be  laid;iil 
the  nostrils,  why  the  larva  when  hatohed  cannot  itielf 
make  its  way  down  to  the  above  statidn,  as  easily  as  tftal 
of  the  sheep  into  the  maxillary  mittses.  Or^  which  per-! 
haps  is  more  likely^  vrhen  the  animal  draws  in  the  air^ 
the  0gg9  or  larve  may  be  carried  dowii  with  it,  in  both 
a\B^^  U>  the  place  assigned  to  them  by  Providences 

No  animal,  however,  is  se  cruelly  tormented  by 
CEstri  as  the  reinrieer/  for  bendes  one  synonymoua 
appfCrenily  with  tins  of  the  deer  ((E.  nqsalii^  L.)  from 
which  they  endeavour  to  relieve  themselves  by  snort** 
ing  i^nd  blowing  %  they  have  a.  second  which  prodiieeii 
bots  under  their  skin ;  pot  improbably  the  same  species 
thatin  a  sipiihir  way  attacks  the  latter,  as  I  have  stated 
%boV^«  We  have  heard  that  the  vaccina  disease  is  de<% 
rived^  from  the  cow  and  the  horse,  and  the  small-po3lc  i^ 
said;to  have  originated  in  the  heels  of  the  camel :  bu^ 
neither  the  ingenious  Dr.  Jenner  nor  any  other  writer 
on  this  subject  had  informed  us  that  the  rein-deer  is  sub« 

*  JTor  the  account  of  the  CEstruSyOf  tile  deer^see  Reftum.  t.  6T-77- 
>  LiDD.  Lnch»  Lapp,  il.  46.  In  the  passage  here  referried  to,  Linn^ 
speaks  of  two  spectes  of  GBstrus,  though  the  mode  of  expression  indicfttes 
that  he  considered  Hbem  as  the  same.  One  was  GS.  nasaUa  from  Which 
they  freed  themselves  by  snorting,  &c.,  the  other  <E.  TarancU  which  fome4 
the  pustul^  in  their  backs.  In  Sytt  Nat.  960. 3.  he  stmngdy  obsenre^ 
under  the  former  specks, ''HaM^nf  ine^uonm  faoce,  per  naret  Intransl'^ 
coiifennding  probably  CB,  vOerinua  of  Mr.  Clark  with  the  trae  OS.  imnilrf  • 
TOL.f.  M 
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ject  to  tbe  distemper  last  named ;  ]fet  Linne  quotes  tfref 
learned  work  of  a^Swedisb  physician  on  S^hilisy  who 
gntr^y  gi^^  this  as  a  fact  * ! !  The  inociilator,  in  truth^ 
is  the  gad-fly,  the  tumours  it  cauises  are  the  pustules, 
and  its  lanrs  are  the  pus.-^-It  is  astonishinghow  dread- 
fully these  poor  animals  in  hot  weather  are  terrified  and 
injured  by  them :  ten  of  these  flies  will  put  a  herd  of 
fire  hundred  into  the  greatest  agitation.  They  cannot 
stand  still  a  minute,  no  not  a  moment,  without  chan-' 
ging  their  posture,  puffing  and  blowing,  sneezing  dtid 
snorting,  stamping  and  tossing  continually;  every  in-* 
dividual  trembling  and  pudiing  its  neighbour  about. 
The  ovipositor  of  this  fly  is  similar  to  that  of  the  ox-* 
bre^se,  consisting  of  several  tubular  joints  which  slip 
intoeach  other ;  and  therefore  Linne  was  probably  mis- 
taken in  supposing  that  it  lays  its  eggs  upon  the  skin  of 
the  animal,  and  that  the  bot,  when  it  appears,  ^ats  its' 
way  through  it^:  there  oin  be  little  doubt'  (or  else  what 
is  the  use  of  such  an  apparatus  ?)  that  it  bores  a  hole  in 
the  skin  and  there  deposits  the  eggs.  About  the  be- 
ginning of  July  the  rein-deer  sheds  its  hair,  which  then 
stands  erect — at  this  time  the  fly  is  always  fluttering' 
about  it,  and  takes  its  opportunity  to  oviposit.  The 
bots  remain  under  the  skin  through  the  whole  winter, 
and  grow  to  the  size  of  an  acorn.  Six  or  eight  of  theses 
are  often  to  be  found  in  a  single  rein-deer  that  has  only 
seen  one  winter ;  and  these  so  emaciate  them,  that  fre- 
quently one  third  of  their  number  perish  in  consequence. 
Even  those  that  are  full  grown  sufier  greatly  from  this 
inject.  The  fly  follows  the  animals  over  precipices^, 
yalleys,  the  snow-covered  mountains,  and  even  thc^ 

httchilAipf.  i.  2S0«  h  Fhr^f^app.     79. 
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Jkighest  alps ;  to  which  in  order  to  avoid  it  they  ofteil 
fly  with  great  swiftnese  in  a  direction  contrary  to  the 
wind.  By  this  constant  agitation  and  endeavour  to 
escape  from  the  attack  of  their  enemy  they  are  kept 
from  ^ting  during  the  day,  standing  always  upon  ike 
watch,  with  erect  ears  and  attentive  eyes,  that  the^ 
ismy  observe  whether  it  comes  near  them\  The  rein* 
deer  are  teased  also  by  a  peculiar  species-  of .Tfibanus 
^T»  tarandinus^  L.)  which,  by  a  singular  kisthict,  in** 
stead  of  their  skin,  makes  its  incision  in  their  horns 
when  tender. 

Our  dogs^  the  faith  Ail  guardians  of  our  ether  d^mes^ 
tic  animals  and  possessions,  the  attached  coinpamons 
of  our  walks,  and  instruments  of  many  of  our  pli^^ 
siires  and  amusements,  cannot  defend  themselves  from 
insect  annoyance.  ^They  have  their  peculiar  louse,  and 
Ibe  j9ea  sucks  their  blood  in  common  with  that  of  their 
tpaster:  you  must  also  often  have  noticed  how' much 
tbey  suffer  from  the  dog-^tick,  which^  when  once  it  has 
fixed  itself  in  their  flesh,  will  in  a  short  time,  frbm  the 
size  of  a  pin's  head,  so  swell  itself  out  by  gorging  their 
blood,  that  it  will  equal  in  dimensions  what  is  called 
.the  tick-bean*  In  the  West  Indies  these  ti^ks,  or  one 
like  them,  get  into  the  ears  and  head  of  the  dogs,  and 
4m>  annoy  them  and  wear  them  out  that  they  either  die 
or  are  obliged  to  be  killed^. 

Some  of  the  most  esteemed  dainties  of  our. tables  are 
supplied  from  such  of  the  winged  part  of  the  creation 
as  we  have  domesticated^  These  also  have  a  louse  (Rtci-^ 
nusj.  Dig  peer)  s^ppropriated  to  theni,  and  the  gorgeou^ 
Jpeacock  is  infested  by  one  of  extraordinary  dimen* 

•  LiiiB.  FlwsLupp,  97d.  «t  MT*Kitt«e. 
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sions  and  sipgular  form^.  Pigeons/in  addition,  dfteit 
9War9i  with  the  bed-bug,  which  makes  it  advisable 
piaver  to  have  their  lockers  fixed  to  a  dwelling-house. 
In  their  young,  if  your  curiosity  urges  you  to  examine 
IbeiU)  you  may  find  the  larva,  of  the  flea,  which  in  it^ 
perfect  st^te  often  swarms  in  poultry* 

Amongst  our  most  valuable  domestic  animals  I  shall 
be  very  unjust  and  ungrateful,  if  I  do  not  eniunerate 
tko^e  industrious  little  creatures  the  fiees,  from  whos^ 
incessant  labour^  and  heaven-taught  art  we  derive  the 
two  precious  productions  of  honey  and  wax.  They 
also  are  infested  by  numerous  insect-enen^ies,  some  of 
which  attack  the  bees  themselves,  while  others  despoil 
them  of  their  treasures. — They  have  parasites  of  a  pe* 
culiar  genus,  although  at  present  regarded  as  belong- 
ing to  Pediculu8%  and  mites  (Acaru9  gymnopt^orumy 
liO  s^re  frequently  injurious  to  them.  That  universal 
plunderer  the  wasp,  and  his  formidable  congener  the 
luumety  often  seize  and  devour  them,  sometimes  ripping^ 
open  their  body  to  come  at  the  honey,  and  at  others 
carrying  off  that  part  in  which  it  is  situated.  The  former 

b  Jfi8tfeipAiViif,Mo8.  Itirby.  ^tMon.Jp.AnglAi'VSS.  I  copy  the 
followiog  me moraadani  respecting  M.  Melittte  from  my  common-place- 
b»ok,  May  7j  181S«  On  the  flowers  of  Ficaria,  Taraxacum  and  Bellis»  ( 
fosnd  a  great  number  of  this  insect,  which  seemed  extremely  restless* nm- 
sing  faerjp  and  therfe  over  the  lloiren,aad  oyer  eaeh  other,  with  great sif  if t^* 
ness,  mounting  the  anthers,  and  sometimes  lifting  themselves' up  aKoYe 
f  hem,  as  if  looking  for  something.  One  or  two  of  them  leaped  upon  my 
hasd.  Near  one  of  these  flowers  I  found  a  small  Melitia,  upon  which  some 
pf  tfiese  ofeatnres  were  busy  sucking  the  poor  animal,  w  that  it  teemed 
unable  to  fly  awi^.  When  disclosed  from  the  egg,  I  imagine  tl^c]^  get  on 
the  top  of  these  flowers  to  attach  themseWes^to  any  ^elitta  that  may  alight 
on  them,  or  ^eoae  raJBcieiidy  near  f6r  them  to  leap  on  it.    K*  ^ 


frequently  take  possession  of  a  hive,  having;  eith^t 
destroyed  or  driven  away  its  inhabitants,  and  consume 
'all  the  honey  it  contains.  Nay  there  are  certain  idlers 
of  their  own  species,  called  by  apiarists  corsair-bees, 
which  plunder  the  hives  of  the  industrious. — From  the 
curious  account  which  Latreille  has  given  us  of  Phi" 
ipnihus  apivorusy  a  wasp-like  insect,  it  appears  that  gi:eat 
havoc  is  made  by  it  of  the  unsuspecting  workers,  which 
it  seizes  while  intent  upon  their  daily  labours,  and  Car- 
ries off  to  feed  its  young*.  Another  insect,  which  one 
jwould  hot  have  suspected  of  marauding  propensities, 
must  here  be  introduced.  Kuhn  informs  us,  that  long 
ago  (in  1799)  some  monks  who  kept  bees,  observing 
that  they  made  an  unusual  noise,  lifted  up  the  hive, 
wh«n  an  animal  flew  out,  which  to  their  great  surprise 
BO  doubt,  for  they  at  first  took  it  for  a  bat,  proted  to  be 
Jthe  death's-head  hawk-moth  (Sphinx  AtropoSy  L.),  al- 
ready celebrated  as  the  innocent  cause  of  alarm  ^ ;  and 
he  remembers  that  several,  some  years  before^  had  been 
/ound  dead  in  the  bee-houses  ^,  M.  Huber,  also,  in 
1804  discovered  that  it  had  made  its  way  into  his  hives 
^nd  those  of  his  vicinity,  and  bad  robbed  them  of  their  ' 
honey.  In  Africa  we  are  told  it  has  the  same  propeo- 
jsity;  which  the  Hottentots  observing,  in  order  to  mo* 
Jiopolize  the  honey  of  the  wild  bees,  have  persuaded  the 
x^plonists  that  it  inflicts  a  mortal  wound  ^.  This  ip^oth 
has  the  faculty  of  emitting  a  remarkable  spniui*  whidi 
he  supposes  may  produce  an  effect  upon  the  bee»  of  li 
hive  isomewhat  similar  to  that  caused  by  the  voice  of 

.  «  latreUle,  Hiat^^  /Wnii««S0Z-2U.  b  See  abdve,  ^  8i. 

c  Naiurfwrtektr  Stk.  xvi.  14^ 
.    d  Qaoted  from  Campbeirs  TraveU  in  Simik  Jfricas  in  the  Quartetljf 
J2evi«te/oi'Jv(y  1815.  315. 
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their  queen,  which  as  soon  as  uttered  strikes  them  mo-* 
tionless,  and  thus  it  may  be  eaabled  to  commit  with 
impunity  such  devastation  in  the  midst  of  myriads  of 
armed  bands*.  The  larvas  of  three  epedee  of  moth 
(Tortrix  Cereanoy  F.  Tinea  Mdlonelloy  F.  and  Tinea 
sociella,  F.  exhibite  qual  hardihood  with  equal  impu-^ 
nity.  They  indeed  pass  the  whole  of  their  initiatory 
state  in  the  midst  of  the  combs.  Yet  in  spite  of  the 
stings  of  the  bees  of  a  whole  republic,  they  continue 
their  depredations  unmolested,  sheltering  themselves 
in  tubes  made  of  grains  of  wax,  and  lined  with  silken 
tapestry,  spun  and  wove  by  themselves,  which  the  bees 
(however  disposed  they  may  be  to  revenge  the  mis- 
chief which  they  do  them,  by  devouring,  what  to  all 
other  animals  would  be  indigestible,  their  wax,}  are 
unable  to  penetrate.  These  larvas  are  sometimes  so 
numerous  in  a  hive,  and  commit  such  extensive  ra« 
vages,  as  to  force  the  poor  bees  to  desert  it  and  seek 
another  habitation. 

I  shall  not  delay  you  longer  upon  this  shbjeclt  by  de* 
tailing  what  tpild  animals  suffer  from  insects,  further 
than  by  observing  that  the  two  creatures  of  this  descrip- 
tion in  which  we  are  rather  interested,  the  hare  and  the 
rabbity  do  not  escape  their  attack.  The  hare  in  Lap- 
land is  more  tormented  by  thie  gnats  th^Lt  any  other  qua-- 
druped.  To  avoid  this  pest  it  is  obliged  to  leave  the 
cover  of  the  woods  in  Ml  day,  and  seek  the  plains : 
hence  the  hunters  say,  that  of  three  litters  which  a  hare 
produces  in  a  year,  the  first  dies  by  the  cold,  the  second 
by  gnats,  and  only  the  third  escapes  and  comes  to  ma^ 
turity*. — ^We  learn  from  the  ingenious  Mr.  Clark,  th^^ 

»  Hftber,  Pre/,  xi-xiii,  p  De  Geer,  ii,  8?. ' 
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tb^  Ameriean  rabbit  and  hare  are  infested  by  the 
largest  species  of  CEstrus*  yet  discovered;  and  our  do- 
mestic rabbits  sometiines  sny^rm  with  the  bed-bug.  This 
was  the  case  with  some  kept  by  two  young  gentlemen 
at  my  house  last  summer  to  such  a  degree^  that  I  found 
it  necessary  to  hare  then)  I^illed. 

Nor  are  the  inhabitants  of  the  waters  sheltered  by  their 
peculiar  element  from  these  universal  assailants.  The 
la^vaB  of  Dytisci  fixing  themselves  by  their  suctorious 
mandibles  to  the  body  ofjish^  doubtless  destroy  an  in- 
finite number  of  the  young  fry  of  our  popds.  Some 
species  of  salmpn  (Salirio  Fario^  L.)  are  the  food  of  an 
animal  which  lanne  has  arranged  under  Pediculus; 
imd  probably  many  others  of  the  finny  tribes  may,  like 
the  birds,  have  their  peculiar  parasites.  Even  shell^h 
do  not  escape,  for  the  NymphangressipeSy  Latr.  enters 
the  shell  of  the  muscle  and  devours  its  inhabitant. 

I  am,  &:c. 

A  Considered  by  Mr.  Clark,  as  a  new  genus,  which  be  has  named  Cm- 
t^rebrat  and  of  which  he  has  described  three  species.  Btsaif  on  the  Bott  of 
Horses,  fife.  p.  d&  U  2.  /.  24-29. 
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INDIRECT   INJU&IES   CONTINUED. 

IiAyiNG  endeavoured  to  give  you  some  idea  of  the 
mode  in  which  insects  establish  and  laain tain  their  em* 
pire  over  man  and  his  train  of  dependent  animals,  I 
shall  next  call  your  attention  to  his.  Uving  vegetcAle 
possessions,  whether  the  produce  of  the  forest,  the 
field,  or  the  garden ;  whether  necessary  to  him  for 
his  support^  convenient  for  his  use,  or  ministering  to 
liis  comfort,  pleasure  and  delight : — ^and  here  you  will 
find  these  little  creatures  as  busily  engaged  in  the 
w.ork  of  mischief  as  ever,  destroying  what  is  necessary, 
deranging  what  is  convenient,  marring  what  is  beauti- 
fid,  and  turning  what  should  give  us  pleasure  into  an 
object  of  disgust. 

Let  us  begin  with  the  produce  otourjields. — Bread 
is  caQed  "  the  staff  of  life :"  yet  should  divine  Provi- 
dence in  anger  be  pleased  to  give  the  rein  to  the  various 
insects  which,  in  the  different  stages  of  its  growth,  at- 
tack the  plant  producing  it,  how  quickly  would  this  staff 
be  broken  !  From  the  moment  that  wheai  begins  to 
emerge  from  the  soil,  to  the  time  when  it  is  carried  into 
the  bam,  it  is  exposed  to  their  ravages.  One  of  its  ear- 
liest assailants  in  this  country  is  that  of  which  Mr.  Wal- 
ford  has  given  an  account  in  the  Linnean  Tran$aclumsy 
ta^ng  it  for  the  wire-worm  i  but,  as  Mr.  Marsham  ob« 
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jPt^ed,  Bot  correctly ;  it  being  probably  the  larva  of 
'ftopie  coleopterous  insect,  perhaps  of  brie  of  the  nume*^ 
rous  tribe  oi  Staphylinidw  which  are  iiot  universally 
ca&rhiTorous.  This  animal  was  discovc^red  to.  infest  the 
wheat  in  its  earliest  stage  of  growth  after  vegetation 
had  commenced;  and  there  was  reason  to  believe  that 
it  began  even  with  the  grain  itself.    It  eats  into  the 
young  plant  about  an  inch  below  the  surface,  devour* 
ing  the  central  part ;  and  thus,  vegetation  being  stop- 
ped, it  dies.  Out  of  fifty  acres  sown  with  this  grain  in 
1803,  ten  had  been  destroyed  by  the  grub  in  question  so 
early  as  Odtober*.— Other  predaceousCo/eop^cra  will 
also  attack  young  corn.    This  is  done  by  the  larva  of 
Carabusgibbus^F,  (C.gibbosus,  E.B.  HarpaluSy  Latr.), 
particularly  with  respect  to  ^heat.    In  the  spring  of 
lis  Id  not  less  than  twelve  German  hides  (  Hufen\  equal 
to  two  hundred  and  thirty  English  acres^  were  destroyed 
by  it  in  the  canton  of  Seeburg,  near  Halle  in  Germany; 
andGertnar  (who  with  other  members  of  the  Society  of 
Natural  History,  at  that  place,  ascertained  the  fact,) 
suspects  that  it  was  the  same  insect,  described  by  Gooti, 
en  Italian  author,  which  caused  great  destruction  in 
Upper  Italy  in  1776. — Not  only  is  the  larva,  which 
probably  lives  in  that  state  thr6e  years,  thus  injurious ; 
but,  what  one  would  not  have  expected,  the  perfect 
beetle  itself  attacks  the  grain  when  in  the  ear,  clamber*' 
ing  up  the  stems  at  night  in  vast  numbers  to  get  at  it* 
--*Al0ng  with  thelarvse  of  this  insect  Were  found,  in  the 
proportion  of  about  one«fourth,  those  of  another  beetle 
(Mehhntha  rufcomia^  F.),  which  seemed  to  contribute 
to  the  mischief^. 


\ 
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Mr.  Markwick  hag  given  us  the  hisUHy  of  a  fly  thmt 
attacks  wheat  in  a  laterperiod  of  its  growth,  which,  if 
it  be  not  indeed  the  same,  appears  to  be  nearly  related 
to  the  Musca  Pumilionis  of  Bierkander%  apcused  by 
him  of  being  extremely  injurious  to  rye  in  the  spring-. 
Our  insect  was  discovered  on  the  first  sown  wheats  early 
in  that  season,  making  its  lodgement  in  the  very  heatt 
of  the  principal  stem  just  above  the  root,  whieh  stem  it 
invariably  destroyed,  giving  the  crop  at  first  a  most  ub-* 
promising  appearance,  so  that  there  seemed  scarcely  a 
hope  of  any  produce.  But  it  proved  in  this  and  other 
instances  that  year  (1791)  that  the  plant,  instead  of 
being  injured,  derived  great  benefit  from  this  circum* 
stance ;  for,  the  main  stem  perishing,  the  root  (which 
was  not  hurt)  threw  out  fresh  shoots  on  every  side,  so 
as  to  yield  a  more  abundant  crop  than  in  other  fiiEdds 
where  the  insect  had  not  been  busy.  These  flies  there* 
fore  seem  to  belong  to  our  insect  benefactors;  and  I 
should  not  have  introduced  them  here,  had'it  not  been 
probable  that  in  some  instances  later  in  the  spring  they 
may  attack  the  lateral  shoots  of  the  wheat,  and  so  be 
injurious.  It  is  also  not  unlikely  that  the  new  progeny, 
which  is  disclosed  in  May,  may  oviposit  in  barley  or 
some  other  spring  com,  which  would  bripg  the  next 
generation  out  in  time  for  the  .wheat  sown  ip  the  au- 
tumn.— These  flies  are  amongst  the  last,  and,  in  some 
seasons,  the  most  numejrous^  th^t  take  shelter  in  the 
windows  of  our  apartments  wh^n  the  first  frosts  indi-. 
eate  the  approa^  of  wipt^r,  previous  to  their  becoming 

a  Act.  Stockh,  177S.  3.  n.  11.  and  4.  n.  4.  Manlfaiii  in  Lirm.  Tram, 
ii.  79.  This  insect  probably  belongs  to  Latreille's  genus  MorilhUf  and 
^eais  relate^  to  M^0m  aramtUy  G«n.  Cruilf^  Jm,  iv^  S51[. 
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tinppid  daring  that  season. .  When  this  little  apiiml 
iras  first  observed  in-  England,  ^  ei^ealed  no^  small 
fdarm  amongst  agrieiiiikiinsts  lest  it  should  prore  to  be 
llfee  Scaskmjltfj  so  notorious  for  its  depredations  ia 
North  America ;  but  Mr.  M arsham,  by  tracing  out  the 
ispecies,  proved  the  alarm  to  be  unfounded  ^  That 
there  was  sufficient  cause  for  apprehension,  should  It 
have  so  turned  out,  what  I  have  formerly  stated  con* 
ceraing  the  latter  insect,  and  the  additional  &cts  which 
I  shall  now  adduce,  will  amply  show. 

The  ravages  of  the  animal  just  alluded  to,  which 
was  first  noticed  in  1776,  and  received  its  name  from 
an  erroneous  idea  that  it  was  carried  by  the  Hessian 
troops  intheir  straw  from  Germany,  were  at  one  time 
so  universal  as  to  threaten,  where  it  appeared,  the  total 
abolition  of  the  culture  of  wheat ;  though,  by  recent 
accounts,  the  injury  which  it  now  occasions  is  muchless 
than  at  first.  It  commencies  its  depredations-in  autumn, 
as  soon  as  the  plant  begins  to  appear  above  ground^ 
when  it  devours  the  leaf  and  stem  with  equal  voracity 
until  stopped  by  the  frost.  When  the  return  of  spring 
iMrings  a  milder  temperature  the  fly  appears  again,  and 
deposits  its  eggs  in  the  heart  of  the  main  stems,  which  * 
it  perforates  and  so  weakens,  that  when  the  ear  begins 
to  grow  heavy,  and  is  about  to  go  into  the  milky  stai^ 
they  break  down  and  perish.  All  the  crops,  as  iar  as 
it  extended  its  flight,  fell  before  this  ravager.  It  fira^ 
showed  itself  in  Long  Island,  from  whence  it  proceeded 
inland  at  about  the  rate  of  fifteen  or  twenty  miles 
smpvally,  and  by  thi^  ye^r  1789  had  reached  SOO  miles 
from,  its  original  station.    I  must  observe^  howeyeri 
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that  some  adcounts  state  its  progress  at  first  to  hawt 
been  very  slow,  at  the  rate  only  of  seven  miles  per 
annum,,  and  the  damage  inconsiderable;  and  thatthe 
wl^at  crops  were  not  materially  injured  by  it  before 
the  year  1788,  Though  these  insect  hordes  traverse 
such  a  tract  of  country  in  the  course  of  the  year,  their 
flights  are  not  more  than  five  or  six  feet  at  a  time* 
Nothing  intercepts  them  in  their  destructive  career, 
neither  mountains  nor  the  broadest  rivers.  They  were 
seen  to  ci'oss  the  Delaware  like  a  cloud.  The  numbers 
of  this  fly  were  so  great,  that  in  wheat-harvest  the 
houses  swarmed  with  them  to  the  extreme  annoyance 
of  the  inhabitants.  They  filled  every  plate  or  vessel 
that  was  in  use ;  and  five  hundred  were  counted  in  a 
single  glass  tumbler  exposed  to  them  a  few  minutes 
With  a  little  beer  in  ii\ 

America  suflEers  also  in  its  wheat  and  maize  from  the 
attack  of  an  insect  of  a  difierent  order ;  which,  tot 
what  reason  I  know  not,  is  called  the  chintz4>ug-fly. 
,  It  appears  to  be  apterous,  and  is  said  in  scent  and  co* 
lour  to  resemble  the  bed-bug.  They  trfivel  in  immense 
columns  firom  field  to  field,  like  locusts  destroying 
every  thing  as  they  proceed;  but  their  injuries  are 
ronfined  to  the  states  south  of  the  40th  degree  of  north 
latitude^.  From  this  account  the  depredator  here 
noticed  should  belong  to  the  tribe  of  CimicidcB;  but  it 
fieems  very  difficult  to  conceive  how  an  insect  that  lived 
ij  suction,  aiid  has  no  mandibles^  could  destroy  these 
plants  so  totally. 

When  the  wheat  blossoms,  anoth^  mnotiiadw,  t« 

a  EttcyclopitA  ^ritann*  Tin.  489-05. 

b  YooDg'i  Annals  ofJgrUuUure^  xu  471. 
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which  Mr.  Marsham  first  called  the  aitentioii  of  the 
public,  talies  its  turn  to  make  an  attack  upon  it,  ^iider 
the  form  of  an  orange-coloured  gnat,  which,  introdut 
eing.its  long  retractile  ovipositor  into  the  centre  of  the 
corolla,  there  deposits  its  eggs..  Ttiese  being  hatched^ 
the  larvae,  perhaps  by  eating  the  pollen,  prevent  the 
impregnation  of  the  grain,  and  so  in  some  seasons  de- 
stroy the  twentieth  part  of  the  crop*. 

One  would  think,  when  laid  up  in  the  barn  or  in  the 
granary,  that  wheat  would  be  secure  iVoni  injury;  but 
even  there  th&  weevil  (Calandra  granariay  F.),  in  its 
imago  as^  well  as  in  its  larva  state,  devours  it  i  and 
sometimes  this  pest  becomes  so  infinitely  numerous^ 
that  a  sensible  man,  engaged  in  the  brewing  trade,  once 
told  me,  speaking  perhajte  rather  hyperbolicaUy,  ihat 
they  collected  and  destroyed  them  by  bushels ;  and  no 
wonder,  for  a  single  pair  of  these  destroyers  may  pro* 
dttce  in  one  year  above  6000  descendants. — There  are 
three  other  insects  that  attack  the  stored  wheat,  which 
are, more  injurious  to  it  than  even  the  weevil.    One  is 
a  minute  species  of  mothy  (Tinea granelh,  F.,)  happilf 
not  much  if  at  all  known  in  this  country ;  of  which 
Leeuwenhoek  has  givon  us  a  full  history  under  th^ 
name  of  the  wolf.    Another  is  a  species  of  the  same 
genus,  at  present  not  named,  which,  as  we  are  informed 
by  Du  Hamel,  at  one  time  committed  dreadfiil  ravages 
in  the  province  of  Angoumois  in  France.  The  third  is 
Tri^siia  caraiokks,  F.,  a  ^nd  of  beetle,  the  gr^b  of 
which  called  Coddle^  Olivier  tells  us,  did  more  da- 
mage to  the  housed  grain  m  the  southern  provinces  of 

;  a  TipuU  Tritid,  K.  bfelongln^to  LattettieVgeii«s  CeddMnyia.    Mar- 
iham  and  Kirby  in  lAnn.  Trans.  Hi.  2IS-5.  ir.  «24-39.  ▼.  96-1 10. 
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fVance  tkan  eiUier  the  weevil  or  the  wolf*.^— Here  1 
may  just  mention  a  few  other  insects  which  devour 
grains  that  are  the  food  of  man,  concerning  which  I 
liave  collected  no  other  facts.  The  riceoweevil  (Calan* 
'  dra  Oryza^  F.)  is  very  injurious  to  the  useful  graiii 
after  which  it  is  named,  as  is  likewise  another,  snudl 
beetle,  Lyctus  dentatus^  F. ;  and  an  Indian  grain^ 
called  in  the  country  Joharriy  which  appears  to  be  a 
species  of  Holcus  or  Milium,  is  the  appropriate  food 
of  another  species  of  Calandra%  which  I  found  abun^ 
dantinit^ 

Rye'y  in  this  island,  is  an  article  of  less  importance 
than  wheat ;  but  in  some  parts  of  the  continent  it  forrn^ 
a  principal  portion' of  the  bread-K^om^  Providence  has 
also  appointed  the  insect  means  of  causing  a  scarcity 
of  this  species  of  food«  The  fly  before  noticed  {Mmnca 
JRumiiioms)  introduces  iti^  eggs^  into  the  heart  of  the 
shoots  of  rye,  and  occasions  so  many  to  perish,  thai 
from  eight  to  fourteen  are  lost  in  a  square  of  two  feet« 
-^A  small  moth  al^o  (Pj^raHs  SecaUs,  F.)  which  eats 
the  cultn  of  this  plant  within  the  vagina,  thus  destroys 
piany  ears  '^.  In  common  widi  wheat  and  barley  it  also 
suffers  frpm  Leeuweohoek^-s  wolf  and  the  weevil. 

Barley  likewise,  another  ol^our  m  ost  valuable  graintf^. 
has  several  insect  foes.  The  gelatinous  larva  of  a  saw* 
jfly  {Tenthredoy  L.)  preys  upon  the  upper  surfiice  of  the 
leaves^  and  so  occasions  them  to  wither.  Musca  Hor* 
dei  of  Bierkander  also  assails  the  plant.  A  tenth  part 


a  OlW.  ii.  n«  19.  3-4.  b  Curculio  testdceut^  £n/.  Brit* 

c  Marsham  id  Linn.  Trans,  ii.  80.  De  Geer  notices  the  injury  done  hy 

tthis  fly  to  rye^  and  observes  t|uit  before  it  had  beea  attributed  to  froit* 

ii.Od. 
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of  the  produce  of  this  grain,  linnig  affirms,  id  annually 
destroyed  in  Sweden  by  another  fly,  not  yet  discovered 
lA  Britain,  {Musca  Frii^  L^)  whicJh  does  the  miselMef 
by  getting^  into  .the  ear.'*^A  small  species  of  moth  de-* 
scribed  by  Reaumur^  though  not  named  by  linn^, 
which  may  be  called  Tinea  ffardei,  devours  the  grain 
when  laid  up  in  the.graaary.  This  fly  deposits  Beve* 
nd  egg,,  perhapstwenty  or  thirty,  on  a  single  grain ; 
but  as  one  grain  only  'is  to  be  the  portion  c^  one  larva, 
tiiey  disperse  when  hatched,  each  selecting  one  for 
itself,  which  it  enters  &om  without  at  a  place  more 
tender  than  the  rest  ;-r?aiid  this  single  grain  fiimishes 
a  sufficient  supply  of  food  to  Buppcnrt  the  caterpillar  till 
it  is  ready  to  assume  theipupa.  Concealed  within  this 
contracted  habitation,  the. little  animal  doe&  nothing 
that  may  betray  it  to  the  watchful  eye  of  man,  not  even 
Meeting  its  excrements  from  its  habitation;  so  that 
there  may  be  millions  within  a  heap  of  corn,  where  you 
.  would  not  suspect  there  was  one''. 

I  have  not  observed  that  oatssiaSer  from  insects,  ex- 
cept from  the  universal  subterranean  destroyer  of  the 
grasses,  the  wire-worm,  of  which  I  shall  give  you  a 
more  full  account  hereafter ;  and  occasionally  from  an 
Aphis.  The  only  important  grain  that  now  remains 
unnoticed  is.  the  niatse  or  Indian  corn.     Besides  the 

r 

ofaintz-bug-fly,  a  little  beetle  (Phaleria  comuta,  Latr.) 
appears  to  devour  it ;  and  it  has  probably  other  unre- 
corded enemies^. .  The  Guinea  corn  of  America  (Hoi" 
CU8  bicolor)j  as  well  as  other  kinds  of  grain,  is,  accord- 
ing to  Abbott,  often  much  injured  by  the  larva  of  a 

■  •  ji€JL  Stotkh,  1760. 1^.    Rcaoniir.  ii.  4S0,  &c. 
b  This  intf  ct  was  Hik^n  tn  maize  by  Mr.  Sparshall  of  Norwirh. 
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mc^b  (Np€tua  Jrugiper^y  Smith),  which  feeds  upon 
the  ipa.in  shoot  ^« 

Nei^t  to  gn^n  pulse  is  useful  to  us  both  when  culti*^ 
vated  in  our  gardens  and  in  our  .fields.  Peas  and  beiuis, 
which  forqn  so  materifil  a  part  of  the,  produce  of  the- 
farm,  are  expoped  to  the  attack  of  a  numerous  host  of 
insect  depredators ;  indeed  the  former,  on  account  of 
their  ravages,  is  one  of  the  most  uncertaiaof ^i^*  crops. 
TKe  animals  from  whi^h  in  this,  country  both  these 
plants  suffer  mo^  .are  the  Aj^defj  cemmonty  called 
leaf'lice,  but  which  propmiy  should  be  denomiuat^ 
plant-lice. — ^As  almost  evary  luumal  has  its  peculiar* 
louseyso  has  almost  every  plant  its  peculiar pJon^-lotfie/ 
and,  next  to  locusts,  these  are  the  greatest  enemies  of 
the  vegetable  world,  and  like  them  are  sometimes  so 
numerous  as  to  darken  the  air'*.  The  miiltiplic&:tion  of 
these  l£tt}e  creatures  is  infinite  and  almost  incredible. 
Providence  has.  endued  them  with  privileges  promo- 
ting fecundity,  which  no  other  insects  possess :  at  one 
time  of  the  year  they  are  viviparous,  at  another  ovipa- 
rous ;  and,  what  is  most  remarkable  and  without  paral- 
lel, the  sexual  intercourse  of  one  original  pair  serves 
for  all  the  generations  which  proceed  from  the  female 
for  a  whole  succeeding>year.  Reaumur  has  proved  that; 
in  five  generations  one  Aphis  may  be  the  progenitor  of 
£^^904,900,000  descendants;  and  it  is  supposed  that  in 
one. year  there  miay  be  twenty  generations^.  Thid. 
astonijBihing  fecundity  exceeds  that  of  any  known  ani-; 


a  Smith's  Abbotfs  Insects  of  Georgia,  191. 

to 

b  I  say  this  upon  the  authority  of  Mr.  Wolnoogh  of  Alderton  (late  of 
Boytoii)  in  SuffMk,  an  totdligefit  agrtc|||lari|ty  and  a  mort  «ciite  aad 
acciraleobseryerof  DUtttre. .  .  c  R<Mfm«  t1.  ^66.u         .t: 
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mal;  and  we  cannot  wonder  that  a  creature  so  prolifio 
ihonld  be  piroportionably  injurious :  some  species, liQW^ 
ever,  seem  more  so  than  others.    Those,  that  attiick 
wheat,  oats,  and  barley,  of  which  there  are  morekiiids 
than,  one,  seldom  multiply  so  fast  as  to  be  very  noxious 
to  those  plants ;  while  those  which  attack  pulse  spread 
so  rapidly,  and  take  such  entire  possession,  that  the 
crop  is  greatly  injured,  and  sometimes  destroyed  by 
ihem.    This  was  the  case  with  respect  to  peas  in ,  the 
year  1810,  when  the  prodfice  was  not  much  more  than 
the  seed  sown ;  and  many  fiurmers  turned  th&ir.  swine 
into  their  pea-fields,  not  thinking  them  worth  harvest- 
ing. The  damage  in  this  instance  was  caused  scdely  by 
the  Aphis,  and  was  universal  throughout  the  kingdom^ 
so  that  a  sufficient  supply  for  th^  navy  could  nqt  b^  ob- 
tained.   The  earlier  peas  are  sown,  the  better  ehfmce 
they  stand  of  escaping,  at  least  in  part,  the  effects  of 
this  vegetable  Phthiriasis.-^Beans  are  also  often  great 
sufferers  from  another  species  of  plant4ouse,  in  some 
districts  from  its  black  colour  Called  the  Cottier^  ifhicli 
begins  at  the  top  of  the  plant^  and  so  keeps  multiply- 
ing  downwards.  The  best  remedy  in  tliis  case,  which 
also  tends  to.  «et  the  beans  well^  and  improves  ;botli 
their  quality  and  quantity,  is  to  top  them  as  soqn  as  the 
Aphides  begin  to  appear,  and  carrying  away  the  tops 
toliurn  or  bury  them. — ^In  a  late  stage  of  growth  great 
havoc  is  often  made  in  peas  by  the  grub  of  a  small 
beetle,  (Bhichuf  granariusy  Li.,)  which  will  sometimes 
lay  an  egg  in  every  pea  of  a  pod,  and  thus  destroy  it,. 
^^'-Something  similar  I  have  been  told  (I  suspect  it  is  a 
fihori-^iionted  weevil)  occasionally  injiires  bean%.    In 
this  country,   however,  the  mischief  caused  by  the 

Bruch'us  is  seldom  very  serious;  but  in  NorA  Ame« 

•      •  •    • 

VOL.  I.  2i 
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"  rica  afiother  species  (B.  Pisi,  L.)  is  most  alarmingly 
destructive,  its  ravages  b^ng  at  one  time  so  uniiwr- 
^al  as  to  put  an  end  in  some  places  to  the  cultivalioii 
of  tkat  favourite  pulse.  No  wonder  then  thai  Kalm 
should  have  been  throim  into  such  a  trepidation  upon 
discovering  some  of  these  pestilent  insects  just  dis- 
closed in  a  parcel  of  peas  he  had  brought  from  that 
country,  lest  he  should  be  the  instrumeiit  of  introdur 
ciiig  so  fetal  an  evil  into  his  beloved  Sweden^ .  In  the 
year  1786  an  alarm  was  spread  in  some  parts  of  France, 
that  people  had  been  poisoned  by  toting  worm*eaten 

'  "peas ;  and  they  were  forbidden  by  authority  to  be  ex- 
posed for  sale  in  the  market :  but  the  fears  of  the  pub- 
lic were  soon  removed  by  the  examination  of  some 
scientific  men,  who  found  the  cause  of  the  injury  to  be 
the  insect  of  which  I  am  now  speaking^.  Another  spe- 
cies of  Brnchuis  (B.  pectimcormsj  lu)  devours  the  peas 
in  China  and  Barbary.  A  leguminous  seed,  much  used 
When  boiled  asfood  for  horses  in  India,  known  to  Eu- 
r(^>eans  by  the  name  of  Gramy  but  in  the  Tamul  dia- 
lect called  Kolooy  and  by  the  Moors  CooUeey  is  the 
^appropriate  food  of  a  fourth  kind  of  Bruchus,  related 
tb  the  last,  but  having  the  antennae,  which  in  the  male 
are  pectinated,  much  shorter  than' the  body.  It  is,  per- 
haps,  B.  scutellarisj  F.  A  parcel  of  this  seed*  given 
me  by  Captain  Green  was  full  of  this  insect,  several 
grains  containing  two.  Molina,  in  his  History  of  Chili, 
tells  us  of  a  beetle,  which  he  names  Xncaittif  Pilmus, 
that  infests  the  beans  in  that  country;— ^a  circumstance 

quite  at  variance  with  the  habits  'of  the  lAieamda^ 

"  •  .  ft- 

a  Kiiln*8  Travels^  u  173.  '  b  Amoreuz,  2S8. 

e  I  have  raised  plants  from  this  seed,  which  appear  from  the  foliage  to 
belong  either  to  Phaieohu  dr  £hUeho$. 


N 
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^  ivhich  all  prey  upon  timber*  This  insect  Ivas  probably 
k  Phaleria,  Latr.,  in  which  genus  the  mandibles  are 
protruded  from  the  head  like  thos^  of  Lucanus ;  and 
one  species,  as  we  have  seen  above,  feeds  upon  maize; 
•  Great  profits  are  sometimes  derived  by  farmers  from 
^  their  crops  of  clover^seed :  but  this  does  not  happen 
very  often ;  for  a  small  weevil,  (Apionjlavifimoratumy) 
which  abounds  every  where  at  almost  all  times  of  the 
year,  feeds  upon  the  seed  of  the  purple  clover,  and  in 
most  seasons  does  the  crop  considerable  damage ;  so 
that  a  plant  of  the  fairest  appearance  will,  in  conse- 
quence of  the  voracity  of  this  little  enemy,  produce 
scarcely  any  thing.  Another  species  (Apionjlmnpes) 
infests  the  Dutch  or  white  clover*.  The  young  plants 
of  purple  clover,  when  just  sprung,  are  often,  as  M|r. 
Joseph  Stickney  pointed  out  tp  me,  much  injured  by 
the'  same  little  jumping  beetles  {Haltica^  F.)  that  at- 
tack the  turnips. 

But' not  only,  if  let  loose  to  the  work  of  destruction, 
might  insects  annihilate  our  grain  and  pulse;  they 
would  also  deprive  the  earth  of  that  beatitifiil  green 
carpet  which  now  covers  it,  and  is  so  agreeable  arid  so 
refreshing  to  the  sight.  When  you  see  a  large  tr$;ct 
of  land  lying  fallow,  as  is  sometimes  the  c^se  in  open 
districts,  with  no  intervening  patches  of  verdure,  how 
iinpleasant  and  uncomfortable  is  it  to  your  eye !  What 
then  would  be  your  sensations,  were  ^the  whol^  face 
of  the  earth  bare,  and  not  dressed  by  Flora  ?  But  such 
a  state  of  things  would  soon  take  place,  if^o  punish  us, 

or  to  teach  us  thankfulness  to  the  ^reat  Arbiter  of  bur 

.       -.  ^  ■    -    \      i^ . 

a  Mark  wick,  Marsham  and  Lehmann  in  Linn,  Trans,  vi»  142.-^nU 
itirby  in  ditto,  ir.  S7,4«.  n.  19.23.  ^  ' 

n2 
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jbte^  the  insects  that  feed  upon  the  gra^s  of  our  pad*^ 
tures  were  to  become  as  generally  numerous  as  ttiey 
lire  occasionally  permitted  to.  do.  One  of  the  worst  of 
th^se  ravagers  is  the  grub  of  the  common  cockchafer 
{Melolontha  vulgaris,  F/)  This  insect^  which  is  found 
to  remain  in  the  larva  state  four  years^  sometimes  de-* 
etroys  whole  acres  of  grass^  as  I  can  aver  from  my  own 
observation*  It  undermines  the  richest  meadows,  and 
so  loosens  the  turf  that  it  will  roll  up  as  if  cut  with  a 
turfing-spade.  These  grubs  did  so  much  injury  about 
seventy  years  ago  to  a  poor  farmer  near  Norwich,  that 
t)ie  court  of  that  city,  out  of  compassion,  allowed  hini 
95/.,  and  the  man  and  his  servant  declared  that  be 
bad  leathered  eicrhty  bushels  of  the  beetle^.  In  the  year 
ITBSWnyprovLespf  France  were  so  ravagj  by 
them,  that  a  premium  weis  offered  by  the  government 
&r  the  best  mode  of  destroying  them.  They  do  not 
confine  themselves  to  grass,  but  eat  also  the  rdots  of 
com];  and  i|:'is  to  feast  upon  this  grub  more  particu- 
iarly  that  the  rooks  foUow  the  plpogh. 

The  larva  also  of  another  species  of  this  genus  (illi£>«» 
hlon£(ia  pulverulenfa,  F.)  [is  extremely  destructive  iq 
moif^  meadows,  rooting  under  the  herbage,  so  that, 
4he  ^oil  becoming  loose,  the  grass  soon  withers  an4 
£e^*  Swine  are  very  fond  of  these  gi;ub^,  and  will  de-^ 
▼our  vast  numbers  of  them,  and  the  rooks  lend  their 
assistance.     ' 

AiAongst  the  JLepidoptera,  the  greatestenemy  of  pUF 
pastures  is  the  Bombys  Graminis^  F^  which,  however, 
is  snid  not  to  touch  the  foxtail  grass.  In  the  yeiirft 
1740, 1741, 1742, 1748, 1749,  they  multiplied  so  pro- 


'|M*« 
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d%ibusiy  and  committed  such  ravages  in  many  pro- 
vinces of  Sweden,  that  the  meadows  became  quite 
white  and  dry  as  if  a  fire  had  passed  over  them  •.  This 
destructive  insect,  though  found  in  this  country,  is^ 
luckily  scarce  amongst  us ;  but  our  northern  neigh-i 
hours  appear  occasionally  to  have  suffered  greatly 
from  it.  In  1759,  and  again  in  1802,  the  high  sheep 
farms  in  Tweedale  were  dreadfully  infested  by  a 
caterpillar,  which  was  probably  the  larva  of  this  moth; 
spots  of  a  mile  square  were  totally  covered  by  them^, 
and  the  grass  devoured  to  the  root*. 

Most  of  the  insects  I  have  hitherto  mentioned  at* 

« 

tack  our  crops  partially,  confining  themselves  to  6ne 
or  two  kiads  only ;  but  there  are  some  species  which 
extend  their  ravages  indifferently  to  all.    Of  tlus  de- 
scription is  the  Phalasnajrumentalisy  L.,  which  moth^ 
Fallas  tells  us,  is  an  almost  universal  pest  in  the  go- 
vernment of  Kasan  in  Russia,  often  eating  the  greater 
part  of  the  spring  corn  to  the  root^.    To  this  we  are 
fortunately  strangers;  but  another,  well  known  by  the 
name  of  the  wire-worm,  causes  annually  a  large  dimi« 
nution  of  the  produce  of  our  fields,  destroying  indiscri- 
minately wheat,  rye,  oats,  and  grass  ^.     This  insect^ 
which  has  its  name  apparently  from  its  slender  form 
and  uncommon  hardness  and  toughness,  is  the  grub  of 
a  beetle  termed  by  JAnti6  Elater  Uneatusy  but  by  Bier- 
kander,  to  whom  we  are  indebted  for  its  history,  E*  Se* 
getif%  which  name  is  now  generally  adopted.  The  in- 
genious Mr.  Paul  of  Starston  in  Norfolk,  (well  known 

«  De  Geer,  li.  S41.  Jmixn,  jicad,  iii.  355,       b  Former'f  Mag,  iiL  487^ 
c  Panas*»  Traveb  in  South  JBustaa,  i.  90.  d  Pultb  XV IIT.  Fm,  4* 

•  Marsham  in  OmmunieaiicmB  to  the  Board  of  JgrkulUmro^  lv«  lit* 
fkto  XTiiL/f .  4.  and  LUw.  Tram^  U.  60» 
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as  the  ii^ventor  of  a  machine  to  entrap  the  turnips- 
beetle,  which  may  be  applied  by  collectors  with  great 
i^dvantage  to  general  purposes,)  has  also  succeeded  in 
tracing  this  insect  From  the  larva  to  the  imago  state. 
His  grubs  produced  Elater  obscurus  of  Mr.  Mavsham, 
which  however  comes  so  hear  to  E.  Segttis  ih^t  it  is 
doubtful  whether  it  be  more  than  a  variety.  The  other 
species,  however,  of  the  genus  have  similar  grubs, 
maiiy  of  which  probably  contribute  to  the  mischief* 
When  told  that  it  lives  in  its  first  (or  feeding)  state 
not  less  than  five  years,  during  the  greatest  part  of. 
whioh  time  it  is  supported  by  devouring  the  roots  of 
grain,  you  will  not  wonder  that  its  ravages  should  be 
so  extensive,  and  that  whole  crops  should  sometimes 
be  cut  off  by  it.  As  it  abounds  chiefly  in  newly  broken-t 
^p  land,  though  the  roots  of  the  grasses  supply  it  with 
food,  it  probably  does  not  do  any  great  injury  to  our 
meadows  and  pastures*. 

a  The  vfiretyrorm  is  particttlarly  destractive  for  a  few  y^ars  id  gar« 
dens  recently  convertecl  from  pasture  ground.  In  the  Botanic  Garden 
at  Hull  thus  circuqistanced  a  great  proportion  of  the  annuals  sown  in 
1813  were  destroyed  by  \t.  A  very  simple  and  effectual  remedy  in  such 
cases  was  mentioned  to  me  by  Sir  Joseph  Banks.  He  recommended 
that  slices  of  potato-stack  upon  skewers  should  he  buried  near  the  seeds 
•sown, examined  every  day, and  the  wirerworms  which  collect  upon  them 
in  great  numbers  destroyed. 

This  plan  of  decoying  destructive  animals  from  our  crops  by  offering 
^hem  more  tempting  food,  is  excellent,,  and  deserves  to  be  pursued  in 
other  instances.  It  wa»very  successfully  employed  in  1813  byJ«M. 
Kodwetli  Esq.  of  Barbam  Hall  near  Ipswich,  one  of  the  most  skilfal 
^nd  best  informed  agriculturists  |n  the  county  of  Suffolkf.  to  preserve 
some  of  bis  wheat-flelds  from  the  ravages  of  a  small  gray  flug,  which' 
threatened  to  demolidh  the  plant.  '  Having  heard  that  turnips  had  beeA 
used  with  success  to  entice  the  ^lugs  from  whedt,  he  caused  a  sufficient 
Quantity  to  dre8s,eigbt  acres  to  be  got  ic^getber;  and  then,  the  tops  bcio^ 
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Here  also  may  be  included  the  larva  of  the  long* ' 
Ic^gQgpead  gnat  (Tipulaplerace^lif)^  known  in  many  pails  - 
by  the  name  of  thegnrfr^  which  is  sometiipes  very  pre-  . 
judicial  to  the  ^rass  in  marshy  land^,  ^nd  at  otlic^rs  not  ^ 
less  so  to  com.  Reaumur  informs  ufiy  that  iin  Poitou^^ 
in  certain  yeairs,  the  grass  of  whole  districts  hagbe^  so  £ 
destroyed  by  it,  as  not  to  prosdvce  the  food  iie$;f  ssaiy , 
for  the  sustenance  of  the  (Rattle  ^.  In  many  parts  of, 
England^  in  Holdemess  particvlar ly,  it  cuts  off  a  large^ 
proportion  of  the  wheat  crops,  especiially  if  sown  upon^ 
clover-lays^.  Reaumur  concludes  from  the  obse!rv|i- 
tions  he  made  that  it  lives  solely  uponeartb>  a^d  conse- 
quently that  the  injury  which  it  occasions,  arises  from^ 


'.» 


divided  and  the  apples  diced,  lie  directed  the  pieces  to  be  laid  spptrate-, 
1j,  dressing  two  stetches  with  titem  and  omitting  two  alternately,  till  the , 
whole  field  of  eight  acres  was  gone  over.    On  the  following  nioraing  he 
employed  two  women  to  examine  and  f^ee  from  the  slugs,  which  they  did 
into  a  nwasnre,  the  tops  and  slices ;  and  when  cleared  they  ^rere  laid' 
opon  those  stetehes  that  had  been  omitted  the  day  befoie.    It  wai  ob  { 
s«nred  in  variably,  that  in  the  stetches  dressed  with  the  turnips  no  slogs 
were  to  be  found  upon  the  wheat  or  cr»wling  apon  the  lanll,  though  they  ^ 
ahoaoded  npon  the  tamips ;  while  on  the  nndressed  stetches  they  were 
to  be  seen  in  great  numbers  both  on  the  wheat  and  on  the  land.     The' 
qaajntity  of  sings  thus  collected  wa«  near  a  bushel.-— Mr.  RodsreO  iapcK*' 
saaded  that  by  this  plan  be  saved  his  wheat  from  essential  injury.  ^ 

a  Reaum.  v.  11. 

b  Two  species  are  confounded  nnder  the  appellation  of  Me  grubj  the' 
larvn  namely  of  T^ula  oleracea  and  eomtdna^  which  last  is  very  Inja- 
rioor,  thcragh  not  equally  with  the  it»«.    In  the  rich  district  «f  SwHk 
hUmd  in  Holdemess,  in  the  spring  of  1818,  hnndreds  of  acret  of  pastofip) 
hawe  been  entirely  destroyed  by  them,  being  rendered  as  completely 
brown  as  if  they  had  suffered  a  three  months  drought,  and  destitute  of 
aH  vegetation  except  that  of  a  few  thistles.    A  sqnare  foot  of  the  dead 
turf  being  dog  np,  310  grubs  were  coonted  in  It  I  and  wbat  furwfehts  ft- 
stflklngiNPoofof  the  prolific  powers  of  these  iniecti»  tbe  n«it  year  it; 
was  diiSeiiU  to  find  a  single  one. 


4< 
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i#l6bs6iimg^  tiie  ¥ooU  of  e^vo^and  grass  by  burrowing 
antdilgst  thtoi :  b^t  my  friend  Mr.  Stickney,  the  intel- 
ligent author  of  a  treatise  upon  this  insect^  is  inclined 
to  think  from  his  experiments  that  it  feeds  on  the 
r^ts  themselves.  However  this  .may  b^,  the  evil  pro- 
duced is  evident;  and  it  appears  too  from  the  obser- 
vations of  the  gentleman  last  mentioned,  that  this 
abimal  is  not  killed  by  lime  applied  in  mueh  larger 
dbses  than  usual  *^. 
"  Our  national' beverage  ale^  so  valuable  and  hearten* 
ingtb  the  lower  orders,  and  so  infinitely  preferable  to 
ardent  spirits,  is  indebted  to  another  vegetable,  the 
hopy  for  its  i^^reeable  conservative  bitter.  This  plant 
so  precious  has  numberless  enemies  in  the  Lilliputian 
world  to  which  I  am  introducing  you.     Its  roots  are 
wbject  to  the  attack  of  the  caterpillar  of  a  singular 
species  of  moth  (ffepialus  Humuti^  F.),  known  to  col<* 
l^tors  by  the  name  of  the  ghost,  that  sometimes  does 
them  considerable  injury*.— ^A  small  beetle  also  {HaU 
iica  epncinm)  is  particularly  destructive  to  the  tender 
shoola  early  in  the  year ;  and  upon  tl^e  presence  or  ab-i 
sence  of  Aphides,  known  by  the  name  of  the^y,  as 
in  the  ease  of  peas,  the  crop  of  every  year  depends;  so 
that  the  hop^groweris  wholly  at  the  mercy  of  insects^ 
They  are  .the  barometer  that  indicates  the  rise  and  fall, 
of  his  wealth,     ' 

If  the  beer^drinker  be  thus  interested  in  the  history 
o^these^animals,  equally  so  is  the  drinker  of  t^a.  In* 
^fdd^ugar  is  an  article  so  universally  useful  and  agree-> 
lible,  that  what  ooncerns  the  cane  thalproduces  it  seems 
to  concern  every  one.  This  also  affords  a  tempting 
ft  SticliQ^y'f  Odleruo^'ofiion  m  Cfrufi,  b  Pe  Gce^  U  4ST* 
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food  to  insects.  The  caterpillar  of  a  white  moth,  called 
the  borer,  for  destroying  which  a  reward  of  fifty  guineas 
b  pflTered  by  the  Society  of  Arts,  is  in  this  respect  a 
great  nuisance,  as  is  an  unknown  species  of  horned 
beetled  An  ant  also  (Formica  analis^  Ijair.)  makes  a 
lodgement  in  the  interior  of  the  sugar-cane  in  Guinea, 
and  destroys  it.-r-But  the  creature  of  this  class  most  de-< 
structive  to  the  sugar-cane,  is  one  of  the  latter  genus 
that  does  not  devour  it,  and  is  therefore  impropeirly 
called  Formica  saccharivora  by  Linn6 ;  biit,  by  making 
its  nest  for  shelter  under  the  roots,  so  injures  the  plants 
that  they  become  unhealthy  and  unproductive.  These 
insects  about  seventy  years  ago  appeared  in  such  infi- 
nite hosts  in  the  island  of  Granada,  as  to  put  a  stop  to 
the  cultivation  of  this  plant ;  and  a  reward  of  20,000/, 
wasofieredto  any  one  who  should  discover  an  effect ual 
mode  of  destroying  them.  Their  numbers  were  incre- 
dible.  They  descended  from  the  hills  like  torrents,  and 
the  plantations,  as  well  as  every  path  and  road  for  miles 
were  filled  with  them.  Many  domestic  quadrupeds  pe- 
rished in  consequence  of  this  plague.  Rats,  mice,  and 
reptiles  of  every  kind  became  an  easy  prey  to  them ; 
and  even  the  birds,  which  they  attacked  whenever  they 
alighted  on  the  ground  in  search  of  food,  were  so  ha- 
rassed as  to  be  at  length  unable  to  resistiihem.  Streams 
of  water  opposed  only  a  temporary  obstacle  to  their 
progress,  the  foremost  rushing  blindly  on  to  certain 
^eath,  and  fresh  armies  instantly  following,  till  a  bank 
was  formed  of  the  carcases  of  those  that  were  drowned 
sufficient  to  dam  up  the  waters,  and  allow  the  main  body 
to  pass  over  in  safety  below.  Even  the  all-devouring 
» I  ofrr  tbii  infonDHtioQ  to  Robiiuon  Kittoe,  Eiq. 
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el^io^^t  of  fire  was  tried  in  vain.  When  lighted  to  ar* 
rest  their  route,  they  rushed  into  the  blaze  in  such  my- 
riads of  millions  as  to  extinguish  it.   Those  that  thus  / 
patriotically  devoted  themselves  to  certain  death  for ' 
the  common  good,.were  but  as  the  pioneers  or  advanced 
guard  of  a  countless  army,  which  by  thei^  self-sacri- 
fice was  enabled  to  pass  unimpeded  and  unhurt.  The 
entire  crops  of  standing  canes  were  burnt  down,  and 
the  earth  dug  up  in  every  part  of  the  plantations. 
But  vain  was  every  attempt  of  man  to  effect  their  de- 
struction, till  in  1780  it  pleased  Providence  at  length 
to  annihilate  them  by  the  torrents  of  rain  which  ac- 
companied a  hurricane  most  fatal  to  the  other  W^st 
India  Islands.    This  dreadful  pest  was  thought  to 
have  been  imported*.    Besides  these  enemies,  the 
sugar-cane  has  also  its  Aphis,  which  sometimes  de- 
stroys the  whole  crop  ^ ;  and  According  to  Humboldt  and 
Bonpland  the  larva  of  Elater  nodilucus  feeds  in  it^ 

Two  other  vegetable  productions  of  the  New  World, 
coitan  and  tobacco  j  which  are  also  valuable  articles  of 
commerce,  receive  great  injury  from  the  depredations 
of  insects.  M^Kinnen,  in  his  Tour  through  the  West 
Indies,  states  that  in  1788  and  1794  two-thirds  of  the 
crop  of  cotton  in  Crooked  Island,  one  of  the  Bahamas, 
was  destroyed  by  (fye  chenille  (probably  alepidopterous 
larva)  ;  and  the  red  bugy  an  insect  equally  noxious, 
stained  it  so  much  in  some  places  as  to  render  it  of  lit- 
tle or  no  value.  Browne  relates  that  in  Jamaica  a  bug 
destroys  whole  fields  of  this  plant,  and  the  caterpillar  of 

A  CaBtle  in  Philos,  Tram.  xxx.  SiS. 

b  Browne^s  Civil  and  NaL  Hist.  ofJanudca^  4Sa 

e  Etsai  sur  la  Geographic  dcs  PUtniet%  136. 
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tiie  beautiffd  Papilio  Cupido,  L.  also'  feeds  upon  it  \ 

Tbat  of  the  Sphinx  CaroUna^  L.  is  the  great  pest  of 

Tobacco ;»  and  it  is  attacked  likewise  by  the  larva  of 

Pkalfena  Rheximy  Smith'',  and  by  other  inisects  of  the^ 

jiaines  4Lad  kind  of  which  I  am  ignorant. 

.  Boots  are  another  important  object  of  agriculture, 

which,  however,  as  to  many  of  the)n,  th,ey  may  seem 

to  be  defended  by  the  earth  that  cavers  them,  do  not 

eaei^  the  attack  of  insect  enemies.— The  carrot,  which 

forms  a  valuable  part  of  the  crop  of  the  sand-land 

&rms  in  Suffolk)  is  often  very  much  injured,  as  is  also. 

the  parsnip,  by  a  small  centipede  (S.  electrical  L.),  and 

another  polypod  (Pofydesmus  complanatus^   Latr.)/ 

which  eat  into  various  labyrinths  the  upper  part  of  their 

roots;  and  they  are  both  sometimes  totally  destroyed 

by  the  maggot  of  some  dipterous  insect,  probably  ft 

Musca,    I  had  an  opportunity  of  noticing  this  in  the 

month  of  Jtuly,  in  the  year  1812,  in  the  garden  of  our 

valued  friend  the  Kev.  Revett  Sheppard  of  Offlon  iii 

Suffolk.  The  plants  appeared  many  of  them  in  a. dying 

state ;  and  upon  drawing  them  out  of  the  ground  to  as* 

certain  the  cause,  these. larvae  were  f6und  with,  their 

head  and  half  of  their  body  immersed  in  the  root  in  an 

oblique  direction,  and  in  many  instances  they  had  eaten 

offtheendofit. 

America  has  inade  us.  no  present  more  extensiveliy 
beneficial,  compared  with  which  the  mines  of  Potosi  are 
worthless,  than  the  potato.  This  invaluable  root,  which 
is  now  so  universally  cultivated,  is  often,  in  this  coun- 
try, considerably  injured  by  the  two  insects  first  men* 

a  M*E|niien,  17  V.  Brqwne  vM  supr,  Merian,  /n«.  Sttr,  10. 
I?  jkiith^i  Abboli^s  Insects  ofGeorgiq^  199. 
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tloned  B»  attacking  the  carrot.  In  Ameriea  it  is  saiid 
to  siiffer  inttch  from  two  beetles  {tjytia  cinered  and  vft*- 
tatttj  V.\  of  the  ^me  geniis  with  the  blister-beetle^  ^ 
Und  in  the  inland  of  Barbadoes  some  hemipterous  in- 
sect, supposed  to  be  a  Ti^ttigonia,  occasionally  attacks 
theii).  In  1734  and  17S5  vast  swarms  of  them  devoured, 
sdttfbst  every  vegetable  production  of  that  island,  par* 
Heularly  the  potato,  and  thus  occasioned  such  a  failure 
6f  this  e^tdelleiit  esculent,  particularly  in  one  jiarish^ 
that  a  collection  was  made  throughout  the  island  for 
therelief  of  the  poor,  whose  pricipal  food  it  forms. 

The  chief  dependance  of  our  farmers  ^r  the  suste- 
nance of  their  cattle  in  the  winter  is  another  most  useful 
root^  the  turnip.  And  they  have  often  to  lament  the 
distress  occasioned  by  a  failure  in  this  crop,  of  which 
ihe^'e  minor  animals  are  the  cause.  On  its  first  comings 
up,  as^oon  as  the  cotyledon  leaves  are  unfolded,  a  whole 
liost  of  little  jumping  beetles,  composed  chiefly  oiHut-^ 
tica  Nemorttm^  called  by  farmers  thejl?^  and  blackjack^ 
ILttack  and  devour  them ;  so  that  on  account  of  their  ra- 
Tages  the  land  is  often  obliged  to  be  resown,  luid  fre- 
quently with  no  better  success.  It  has  been  calculated 
by  an  eminent  agriculturist,  that  from  this  cause  alone 
]Uie  loss  su^ained  in  the  turnip  crops  in  Devonshire  in- 
1786  was  not  less  than  100,000/J*  Almost  as  much  da- 
mage is  sometimes  occasioned  by  a  little  weevil  (CurcU'^ 
Ko  contractus y  E.B.)  which  in  the  same  manner  piercea 
a  hole  in  the  cuticle.  When  the  plant  is  more  advanced^ 
and  out  of  danger  from  these  pygmy  foes,  the  blackld!fva 
cf  u  fifcw-fly  (Tenthredoy  L.)  takes  their  place,  and  oc- 
casionally does  no  little  miscliief,  whole  districts  being 

«  ^lligeri  Mag,  i.  8!|6.        ^  TouDg*s  Annak  of  JgriciUtur*,,  Tii.  Uf2% 
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soBietlmes  nearly  stripped  by  them;  so  that  io,  1783 
inany  thousand  acres  were  on  this  account  ploughed 
up*. — The  caterpillar  of  the  cabbage-butterfly  (Papi" 
lio  Brassieaj  L.)  is  also  sometimes  found  upon  th6  tur« 
nip  in  great  numbers;  and  Sir  Joseph  Banks  informs 
me  that  forty  ojr  fifty  of  the  insects  before  mentioned  % 
Called  by  Mr.  Walford  th^  wire-worm,  have  been  dis«» 
covered  in  October  just  below  the  leaves  in  a  singly 
bulb  of  this  plant. — ^The  small  knob  o(r  tubercle  often 
observable  on  these  roots  is  inhabited  by  a  j^rud,  which^ 
from  its  resemblance  to  one  found  in  similar  knobs  oii 
the  roots  of  Sinapis  aroensisy  from  which  I  have  bred 
Curcutio  contractus^  E.  B.^  andRynchfenus  assimiliSyF.^ 
is  probably  one  of  the  same  or  an  allied  species^*  This^ 
however,  does  not  seem  to  affect  their  growth^  Great 
.i&isehief  is  occasionally  done  to  the  young  plants  by  th^ 
wire-worm.  I  last  summer  was  shown  a  field  in  whiqli 
they  had  destroyed  one-fourth  of  the  crop,  and  the  genr 
tleman  who  showed  them  to  me  calculated  that  his  lo^ 
by  them  would  be  100/.  One  year  he  sowed  a  field 
thrice  with  turnips^  which  were  twice,  wholly^  and  tb^ 
third  time  in  great  part,  cut  off  by  this  insect — ^Whe- 
ther the  disease  to  which  turnips  are  subject,  in  somet 
pwrts  of  the  kingdom,.from  the  form  of  the  eiLcrescences 

«  Marshall  in  Phih$.  Trans,  Ixxiii.  1783.        b  See  abOTe,p.  108-109. 

c  Swamoi.  it.  81.  co2»  b. — Gyllenhal,  in  describing^  the  last-^named  8pe«> 
ciei|0O  conmonon  tlieilo.w«nof  tiliqoose  plants  {Itueda  Su<cicai\\UH%% 
asks  if  his  R.  suUABoUit  (C  PUurosUgmOy  £.  B.),  which  agrees  witb  it  Id 
most  respects,  except  in  having  toothed  thighs,  be  not  the  other  Jex  ?  Th» 
query  I  can  dolye  In  the  negative,  having  taken  the  B^xes  of  i?.  a$timili$ 
in  coitu,  which' do  not  difler,  save  that  th«  male  bfts  a  sonewliaj  #l^on^r 
i;pslnini« 
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into  which  the  bulb  shoots,  called  ^ifg^er^  and  ioes^  h6 
occasioned  by  insects,  is  not  certainly  known*. 

'  We  have  wandered  long  enough  about  the  fields  to 
observe  the  progress  of  insect  devastation ;  let  us  now 
return  home  to  visit  the  domains  of  Flora  and  Pomona, 
that  we  may  see  whether  their  subjects  are  exposed  to 
equal  maltreatment.  If  we  begin  with  the  kitchen-gar* 
deny  we  shall  find  that  its  various  productions,  mini-  * 
etering  so  materially  to  our  daily  comfort  and  enjoy^^ 
ment,  almost  all  suffer  more  or  less  from  the  attack  of 

t  the  animals  we  are  considering. — Thus,  the  earliest  of 
our  table  dainties,  radishes,  are  devoured  by  the  mag- 
got of  a  fly  {Musca  Radicumy  Li.),  and  our  lettuces  by 
the  caterpillars  of  several  species  of  moth ;  one  of  which 
is  the  beautiful  tiger-moth  (Bombi/x  Caja,  F.),  dnother 
the  pot-herb-moth  (Noctua  oleracea^  F.),  a  third  ano- 
nymous, described  by  Reaumur  as  beginning  at  the  root, 
eating  itself  a  mansion  in  the  stem,  and  so  destroying 
the  plant  before  it  cabbages^.  And  when  they  are  come 
to  their  perfection  and  appear  fit  for  the  table,  their 

'beauty  and  delicacy  are  often  marred  by  the  trouble- 
some earwig,  which,  insinuating  itself  into  them,  den 
files  them  with- its  excrements.-^What  more  accep- 
table vegetable  ia  the  spring  than  brocoli  ?  Yet  how 
dreadfully  is  its.  foliage  often  ravaged  in  the  autumn 
by  numerous  hordes  of  the  cabbage-butterfly!  so  that, 
in  an  extensive  garden,  you  will  sometimes  see  nothing 
left  of  the  leaves  except  the  veins  and  stalks. — ^What 

*  Spencers  O^aervaiiom  on  the  Disease  in  TiHrmpi  called  Fingers  and  Toes*. 
Httni812.8vo.  bHeaam»U.4TU 
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more  useful,  again,  than  the  cabbage  ?  Besides  the  same 
insect,  which  injures  them  in  a  similar  way,  in  some 
countries  they  are  infested  by  the  caterpillar  of  a  most 
destructive  moth  (Noctua  BrassiccCy  P.),  to  which  in- 
deed I  have  before  alluded^;  which,  not  content  with 
the  leaves,  penetrates  into  the  very  heart  of  the  plant*. 
— One  of  the  most  delicate  and  admired  of  all  table  ve- 
getables, concerning  which  gardeners  are  most  apt  to 
pride  themselves,  and  bestow  much  pains  to  produce  in 
perfection,  I  mean  the  cauliflower,  is  often  attacked  by 
a  fly,  which  ovipositing  in  that  part  of  the  stalk  covered 
by  the  earth,  the  maggots  when  hatched  occasion  the 
plant  to  wither  and  die,  or  to  produce  a  worthless  head^. 
Even  when  the  head  Is  good  and  handsome,  if  not  care- 
fully examined  previous  to  being  cooked,  it  is  often 
rendered  disgusting  by  earwigs  that  have  crept  into  it, 
or  the  green  caterpiUar  of  Papilio  Rapas^  L. 

Our  pea^,  beans,  carrots,  parsnips,  turnips,  and  pota- 
tos  are  attacked  in  the  garden  by  the  same  enemies  that 
inj  ure  them  in  the  fields  ^ ;  I  shall  therefore  dismiss  them 

a  See  above,  p.  50.  b  De  Geer,  ii.  44a 

c  Perhaps  this  fly  is  the  same  which  Linne  confounded  with  MtucaLar^ 
varum,  L.,  which  he  says  he  had  found  in  the  roots  of  the  eabbage  {Sygt. 
Nat.  999.  HS.%  I  say  **  confoundti^*  becanseit  is  not  likely  that  Hm  sam^ 
^ecies  shbuld  be  parasitic  in  an  insectyaod  also  inhabit  a  yegetahle. 

d  In  lately  examining,  however,  some  young  garden  peas  and  beans 
about  four  inches  high,  I  observed  the  margins  of  the  leaves  to  be  gnawed 
into  deep  icoUops  by  a  little  beetle  {Curcu&ttUneatua^  L.),  of  which  I 
fmiBd  from  two  to  eight  on  each  pea.  and.  bean,  and  many  is  the  act  of 
eating.  Not  only  were  the  larger  leaves  of  every  plant  thus  eroded,  bat 
■0  many  cases  the  terminal  young  shoots  and  leaves  were  apparently  ir- 
'  reparably  injured.  I  have  often  noticed  this  and  another  of  theshort- 
piuiuted  Curcalios  (C.  tibialuy  Herbst)  in  great  abundance  in  pea  and 
bean  fields,  but  was  not  aware  till  now  that  either  of  them  was  injurioHs 
to  these  plants*  Probably  both  are  so,  but  whether  the  crop  is  materi- 
ally aiCsdcd  by  them  must  be  left  to  further  inquiry. 
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without  furtber  notice,  and  point  out  those  which  In' 
fest  another  of  our  most  esteemed  kinds  of  pulse,  kid-* 
ney  beans.    These  are  principally  Aphides,  which  in 
dry  seasons  are  extremely  injurious  to  them.  The  fluid 
which  they  secrete,  falling  upon  the  leaves,  causes  them 
to  turn  black  as  if  sprinkled  with  soot;  and  the  nutri- 
ment being  subtracted  from  the  pods  by  their  constant 
suction,  they  are  prevented  from  coming  ^o  their  pri)r 
per  size  or  perfection.  The  beans  also  which  they  con- 
tain are  sometimes  devoiured  by  the  caterpillar  of  a  small 
Inoth^ — Onions,  which  add  a  relish  to  the  poor  man'a 
crusts  and  cheese,  and  form  so  material  an  ingredient 
in  the  most  savoury  dishes  of  the  rich,  are  also  the  fa-^ 
Yourite  food  of  the  maggot  of  a  fly,  that  often  does  coU" 
siderable  damage  to  the  crop. — From  this  maggot  (for 
a  siqiply  of  onions  containing  which  I  have  to  thank  my 
friend  Mr.  Campbell,  surgeon,  of  Hedon  near  HuU, 
where  it  is  very  injurious,  particularly  in  light  soils,)  I 
have  succeeded  in  breeding  the  fly,  which  proves  of  that 
tribe  of  the  Linnean  gepus  Musca^  now  called  ScatO' 
phaga.    Being  apparently  undescribed,  and  new  to  my 
valued  correspondent  Count  Hoffman&egg  to  whom  I 
sent  it,  I  call  it  S.  Cepapim^. — The  diuretic  Asparagus, 
"  towards  the  close  of  the  season,  is  sometimes  rendered 
unpalatable  by  the  numerous  eggs  of  LerAa  Asparagi, 
F.,  and  its  larvse  feed  upon  the  foliage  after  the  heads 
branch  out.^-Cucumbers  with  us  enjoy  an  immunity 

•from  insect  assailants;  but  in  Apierica  they  ar^  de- 

.i  f  ■ 
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b  Description  of  ^9.  Cspffrum,.— Cinereous » clothed  with  distant,  black 
hairsy  procf  edin^,  particularly  on  the  thorax,  from  a  black  point.  Legt 
nigrescent.  Back  of  the  abdomen  of  the  male  with  an  interropt^d  blacK 
▼Itta  down  the  middle.  .  Wings  immaculate;  'Poised  and  alulas  pale 
yellow.    Length  3J(  lines.  '      "■>    s 
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piitred  of  this  privilege,  an  iinttflcertati^fipfecies^  calbd 
therc^  t]iecuciimheF-»fly,-llo]iig  them  gseat  injury  \*^ 
And,  to  name  no  more,  musfarooms,  which  are  fire* 
quently  cultivated  and  much  in  request,  often  ftw»rm 
with  the  maggots  of  varioue  jDtj^ier^and  ColwpUra, 

The  insects  just  entnneraited  are  partial  in  their  afti» 
tack^,  confining  themselves  to  one  or  two  ktads  €vf  our 
pulse  or  other  vegetables.  Bat  there  are.  bliiers  thai 
devour  more  indiscriminately  the  prodnee  nS  otnr  gar- 
dens :  and  of  these  in  certain  seasons  and  countries  we 
have  no  gpreater  and  more  universal  eneniy  than  the 
caterpillar  of  a  moth  called  by  entomologists  NoetM 
Gamma  J  from  its  having  a  character  inscribed  in  gold 
on  its  primary  wings,  which  resembles  that  Greek  letter* 
This  creature  affords  a  pregnant  instance  of  the  power 
of  Provideniee  to  let  l66se  an  animal  to  the  work  of  de-» 
struction  and  punishment.  Though  common  with  ns^ 
it  is  seldom  the  cause  oimoxe  than  trivial  injury;  but 
in  the  year  1735  it  was  so  incredibly  nmHipUad  in 
France  as  to  infest  the  whole  eomtry*.  On  tiie  great 
roads,  wherevei*  you  cast  your  eyes,  you  might  see  vast 
numbers  traversing  them  in  all  dieectionatopass  from 
field  to  field ;  but  their  ravages  were  partioidarly  felt 
in  the  kitchen-gardens,  where  €hey  devotared  every 
thing,  whether  pulse  or  pot<*herfos,  so  that  nothing  was 
left  besides  the  stalks  and  veinil  of  the  leaves.  TE^ 
credulous  multitude  thought  tliey  were  poisonous,  re^ 
port  affirming  that  in  some  instances  the  jeating  of  t|iem 
had  been  followed  by  fatal  effects.  In  consequence  of 
this  alarming  idea,  herbs  wene  banished  for  several 
weeks  from  the  soups  of  Paris.  Fortunately  these  de* 

«  BartoB  in  FkO—. Mmgiit.  ix.  68. 
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6tro3fers'dfd«ot  meddle  with  tbeeorti^or  famiiie  If  oitU 
have  followed  in  tkeir  traiau*  (Reaumur  has  proved  that 
a  aingle:  pair  of  these  inseets  might  in  one  season  pio- 
duce  80^000;  > so  t)iat,  were,  the  friendly  lehneumoas 
r^noved,  to  which  tile  inevey  of  Heaven  h^as  given  it  in 
eharge  tokdep  tibieir.  Jiumbesft  wiiiun  due  limits^  we 
should  aa  linger  enjoy  the  coniifort  of  v^etables  with 
linr  aomal  food^  and  probably  soon  become  the  prey  ^f 
seorbtttic  diseases  ^^-»>I  mast  not  overlook  that  singu- 
lar aiiidial  the  nKde-cricket,  (Acheta  Grylloialpay  F.) 
which  is  a  terrible  devastotor  of  the  produce  of  ike 
kitchi6fh-gardeii4  It  burrows  und^  ground,  and  de- 
vouring the  roots  of  plante^  thus  occasions  them  to 
widier,  and  even  gets  into  hot-»beds.  It  does  so  much 
mischief  in  Grermany^  .th«t  the  author  of  an  old  book 
of  gardenmg,  after  giving  a  figure  of  it>  exclaims^ 
^^  Happ^are  the  {rfaces  where  this  pest  is  unknown  i '' 
The  Jiowers  and  shrubs^  that  form  the  'Qniament  of 
otir.part^tiesaiid.pleasure^'grounds,  seem  less  exposed 
to  hiseat  de|iredatioa  than  the  produce  of  liiekitchen* 
gnrden;  yet  still  there  are.  not  a  few  that  mSer  from 
iL  The  fiiUage>of  one  of  our  greatest  fisivourites,  the 
rose,  often  loses  all  its  loveliness  and  lustre  from  Uie 
excremenis  €»f  the  Aphides  that,  prey  upon  it.  The  leaf- 
cutter  bee  abo.  {ApU  icenU$ncularis^  I«#.)  by  cytting 
pieces  out  to  form  for  its  young  its  ceUs  of  curious  con**, 
struction^  disfigutes  it^considerably ;  and  the  froth  G- 
eada  (C  spumaria^  L.)  aided  by  the  saw-fly  of  the  ro$e 
{T^9dhgred9  Rosc^  L.)  contributes  to  check  the  luxuri- 
ance of  its  growth,  and  to  diminish  Uie  splehdQur  ofits 
beauty. — ^Reaumur  has  given  the  history  of  a  A^  (Em" 

«  AcMDu  U»  SS7. 
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talis  Jfifardisi)  whose  larva  feeds  in  safbty  within  the 
bulbs  of  the  NartissUs,  and  destroys  th^m  ;  and  also  of 
another,  though  he  neglects  to  describe  the  species, 
which  tarnishes  the  gay  parterre  of  the  florist,  whos4 
delight  is  to  observe  the  freaks  of  nature  exhibited  in 
the  various  many-coloured  streaks  which  diversify  the 
blosdom  of  the  tulip,  by  devouring  its  bulbs  *. — Ray  no- 
tices fttiother  mtotioned  by  Sw^miherdam,  prri3hbly  JBi- 
bio  hortutanay  Latr.,  which  he  calls  the  deadliest  ehemy 
of  the  flowers  of  the  spring.  He  accuses  it  of  despoil- 
ing the  gardens  and  fields  of  erery  blossbm,  and  ^6  ex^ 
tin^uishing  the  hope  of  the  year'*.  But  you  must  ribt 
take  up  a  prejudice  against  an  innocent  creature,  even 
under  the  warrant  of  such  weighty  authority ;  for  the 
insect  which  our  great  naturalist  has  arraigned  as  the 
author  of  such  devastation  is  scarcely  gnilty,  if  it  be  at 
all  a  culprit,  in  the  degree  hei^  alleged  against  it.  As 
it  is  vei^  numerous  early  id  the  year,  it  may  perhaps 
diBcolbur  the  vernal  blossoms,  but  its  motith  is  ftirnished 
with  no  instrument  to  enable  it  to  devour  them.  ' 

In  oxir  st&ves  snAgreen^houses  the  Aphides  often  reign 
triumphant ;  for,  if  theybe  not  discovered  anddestroyed 
when  their  numbers  are  small,  their  increase  becomfes 
so  rapid  and  their  attack  so  indiscriminate,  that  every 
plant  is  covered  and  contaminated  by  thenr,  beauty  be- 
ing converted  into  deformity,  and  objects  before  the 
most  attractive  now  exciting  only  nausea  and  disgtist. 
The  Coccus  (C.  HesperidumjiM)  ahoj  which  looks  like 
an  inanimate  scale  upon  the  bark,  does  considerable 
injury  to  the  two  prime  ornaments  of  our  conser- 
yatorififiy  tha  orange  and  the^ myrtle;  drawing  off  the 

*  -     tt  ^eaW.  iy.  499.  *  Rat.  fiwf.  Int.  Prolcf  on.  xi. 
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sap  by  its  pectoral  rostrum,  and  thus  depriving  the 
plantof  a  portion  of  its  nutriment,  at  the  same  time 
that  it  causes  unpleasant  sensations  in  the  beholder 
from  its  resemblance  to  the  pustule  of  some  cutaneous 
disease. 

I  must  next  conduct  you  from  the  garden  into  the 
orchard  Budjruitery ;  and  here  you  will  find  the  same 
enemies  still  more  busy  and  successful  in  their  attempts 
to  do  us  hurt. — The  strawberry,  which  is  the  earliest 
and  at  the  same  time  most  grateful  of  our  fruits,  enjoys 
also  the  privilege  of  being  almost  exempt  from  insect 
iiyury.  A  jumping  weevil  (Curculio  Fragarias^  F.)  is 
said  by  Fabricius  to  inhabit  this  plant ;  but  as  the  same 
species  is  abundant  in  this  country  upon  the  beech,  the 
beauty  of  which  it  materially  injures  by  the  numberless 
holes  with  which  it  pierces  the  leaves;  and  has  I  believe 
never  been  taken  upon  the  strawberry,  it  seems  proba- 
ble that  Smidt's  specimens  might  have  fallen  upon  the 
latter  from  that  tree*.    The  only  insect  I  have  ob- 
served feeding  upon  this  fruit  is  the  ant,  and  the  in* 
jury  that  it  does  is  not  material — The  raspberry,  the 
fruit  of  which  arrives  later  at  maturity,  has  more  than 
pne  species  of  these  animals  for  its  foes.    Its  foliage 
sometimes  suffers  much  from  the  attack  of  MeloUmtha 
horticoluy  F.,  a  little  beetle  related  to  the  cockchafer : 
wh,en  in  flower  the  footstalks  of  the  blossom  are  occa* 
sionally  eaten  through  by  a  more  minute  animal  of  the 

«  Tkb  kind  of  rnhnomer  frequently  ocean  ia  entoiiiological  author^**- 
Thus,  for  instance,  the  CurcmHo  AlUaHdB  of  Linne  feiedi  qpon  tlie  law- 
thorn,  and  CurtmUo  Lapalhi  upon  the  willow  (Curtis  ,in  Unn*  Trans, 
i.  S6.) ;  but  as  AlUaria  u  common  ia  hawthorn  hedges,  and  docks  often 
grow  nnder  willows,  the  mistake  in  <|iie8tion  -  easily  httppenedt  wIwb, 
however,  such  oMptakcs  are  .disc;of efcd»  the  Triviai  Na»M  sught 'Certainly 
to  be  altered. 
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samer  order,  Dermesies  temeniosuf^  which  I  once  sair 
prove  &tal  to  a  whole  cn^ ;  pund  bees  frequently  imti* 
cipate  us,  and  by  sucking  the  fruit  with  their  proboscis 
spoil  it  for  the  table.-— GU>oseberries  and  currants,  those 
a^eeable  and  useful  fruits,  a  common  object  of  culti- 
yation  both  tp  poor  and  rich,  have  their  share  of  ene- 
Bues  in  this  class.    The  all«attacking  Aphides  do  not 
pass  over  them,  and  the  former  especially  are  Bome- 
times  greatly  injured  by  them ;  their  excrement  iklling 
upon  the  berries  renders  them  clammy  and  disgusting, , 
and  they  soon  turn  quite  black  from  it.  In  July  1819 1 
saw  a  currant-bush  miserably  ravaged  by  a  species  of 
Coccus,  very  much  resembling  the  Coccus  of  the  vine^. 
mie  eggs  were  of  a  beautiful  pink,  and  enveloped  in  a 
largo  mass  of  cotton-like  web,  which  could  be  drawn 
out  to  a  considerable  length.  Sir  Joseph  Banks  lately 
akowed  me  a  branch  of  the  same  shrub  perforated  down 
to  tibie  pith  by  the  caterpillar  of  Sesia  tipultformis^  F. : 
the  diminished  size  of  the  fruit  points  out,  he  observefif, 
where  this  enemy  has  been  at  w6rk.    In  Germany, 
where  perhaps  this  insect  is  more  numerous,  it  is  said 
to  destroy  not  seldom  the  larger  bushes  of  the  red  cur- 
rants   The  foliage  of  these  fruits  often  suffers  much 
fit>m  the  black  and  white  caterpillar  of  Phakenagros* 
sulariata,  L. ;  (this  was  the  case  last  spring  at  Hull ;) 
but  their  worst  and  most  destructive  enemy,  particu- 
larly of  the  gooseberry,  is  that  of  a  small  saw-fly.  This 
larva  is  of  a  green  colour,  shagreened  as  it  were  with 
minute  black  tubercles,  which  it  loses  at  its  last  moult. 
The  fly  attaches  its  eggs  in  rows  to  the  underside  of 
the  leaves.  When  first  hatched,  the  little  animals  feed 

«  Wiaur  Verseich.  8vo.  29, 
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in  society}  but  hay ing . eonManed  the  leaf  on 
they  wtee  bom,  they  a^arate  from  eaoh  other,  and 
the  work  of  devastation  proceeds  with  such  rapidity, 
that  frequently,  where  fliany  fomilies  are  produced  on 
the  ^ome  bush,  nothing  of  the  leaves  is  left  but  the 
¥01118,  au^  ^n  the  friut  fqr  that  yenr  is  spoiled''. 

Upon  Ui^  leaves  of  the  cherry,  which  usually  succefsds 
the  gooseberry,  in  eommon  with  those  of  the  pear  aAii 
sey  end  other  fruit-trees,  the  sUmy  larya  of  another  s^w-; 
fly  (T.  Cerasiy  L.)  makes  its  repast,  yet  without  beipg 
the  cause  of  any  very  material  injury.  But  in  Noi:tb 
America  a  second  species  nearly  related  to  it,  J^owii 
tliereby  the  name  of  the  slug^worm^  hasbecgtBie  preyar 
)ent  to  such  a  degree  as  to  threaten  the  destruction  not 
pnly  of  the  pherry,  but  also  of  the  pear,  quince,  and  plum, 

_  • 

In  1797  they  Vfeve  so  nuoierous  that  the  smaller  trees 
yrere  ippvered  by  them ;  and  a  breei^e  of  air  parsing 
through  those  on  which  they  abounded  became  chsyrg^d 
with  a  very  disagreeable  and  sickening  odour*  Twenty 
pr  thirty  were  to  be  seen  on  a  single  leaf;  and  mwy 
trees,  being  qi^ite  stripped,  were  obliged  tp  put  forth 

a  Fabricius  seems  to  have  regardeil  the  saw-fly  that  feeds  upon  the  kal* 
lorn  {Tenthredo  Cftpreai),  not  only  as  sj'nonymoas  with  that  which  feeds 
.  upon  the  osiery  bat  abo  with  oor  little  a«Bilant  of  the  g99seberrif  apdcifr- 
rant.  Yet  it  is  very  evident  from  Reaumar^s  account,  who^  accuracy 
may  be  depended  upon,  that  they  are  all  dUtinct  species.  Fabriciut^'s 
description  of  the  fljf  agrees  with  the  insect  of  the  gooseberry,  but  that 
whioh  he,  has  gWea  of  the  larva  belongs  to  the  animal  iphabitiog  the  sal- 
low. Proliably,  confouodi»g  the  two  species,  he  described  the  imago 
from  the  inse^nt  of  the  former,  and  the  larva  (if  he  did  not  copy  from 
Reaumur  or  Linne)  from  that  of  the  latter.  Lion^  was  correct  in  regard- 
ing Reaumur's  three  insects  as  distinct  species,  though  he  appears  to  be 
unistaken  in  referring  to  him  under  T.yf«v«,a8  the  saw-fly  of  thecutraa^ 
j^i^d  gooseberry  is  not  ifhoOy  yefloif* 


fl^esh  fiiUage,  th^s  antietpi^tiiDig'  tbe  «up]Ay  t>f "-ike  sue*  > 
cei^Ajg^  year  and  eultiiig  off  the  profi]peetof  fhlil^•^^^ 
some  parts  of  Giermany  the  cherry^ree  bas  an- enemy' 
equadJy  injurious.  A  splendid  beetle  of  the  weevil  ttibe^ 
(MyneHites  Bacchus^  Herbst,)  bores  vntb  its  rostnnn'' 
tlnrough  tbe  half-grown  fruit  into  the  soft  stone,  and 
there  deposits  an  egg.  The  grub  produced  from  it  feeds 
upon-  the  kernel,  and,  when  about  to  become  a  pupa, 
gimw^8  its  way  through  the  cherry,  and  sometimes  not- 
one  in  a  thousand  escapes^  This  insect  is  fortunately 
rare  with  us,  and  has  usually  been  found  upon  the 
ttack-thom.  The  cherfy-fly  also  {Tephfttes  Cerasiy 
Lfttr.)  proTides  a  babitatioufor  its  maggot  in  the  same 
fruit,  which  it  invariably  spoils  ^ 

T^e  different  varieties  of  the  plum  are  every  year 
^M»i*e  or  lessinjiBned- by  Aphides ;  and  a  Coccus  (C.  Per" 
sicaSy  P?)  sometimes  so  abounds  upon  them  that  every 
twig'is  fhickly  beaded  with  the  red  semiglobose  bodies 
of  the  ghivid  females,  "^hose  progeny  in  spring  ex« 
hnust  the  trees  by  pumping  out  the  sap. 

The  blossoms  of  our  pear-trees,  as  we  learn  from 
Mr.  Knight,  are  often  rendered  abortive  by  the  grub  of 
a  brown  beetle :  and  a  considerable  quantity  of  its  fruit 
is  destroyed  by  that  of  a  small  four-winged  fly,  which 
ooi^asipns  it  to  drop  off  prematurely  ^,  This  would  seem 

a  Peck*s  Nat*  HiU.  of  the  Slug-worm^  9. 

b'3Vo«f  Mtdner  Beytrag.  SS.  -  e  Rcaam.  ii.  47f . 

dOmike  Jppit  and  Peart  I^S:  The  beetle  Mr.  Kni^bt  aBadc9  to  itf 
probably  tbe  CuremUo  obiangu$j  L.,  which  aosw^n  hig  descHptioo,  and  is 
tmamon  on  pear-trees.'— In  Holland,  it  is  stated  in  a  little  tract  on  this 
nlject  {FerhandeRng  ten  hewijze  Sfc.  door  F.  H.  van  Berck.  8vo.  Uaar  • 
IcBi  1807)  tliat  the  great  destroyer  of  the  blosMms  of  their  apple  and 
pear-trees  is  the  larra  of  another  beetle,  CurcmHo  Pomorum^  h,,  which 


aOO      IWIMCT  UfJVM94  CAUIUB9  BT  IN$ECf 0* 

to  be  a  8%w-fly,  aadt'i«  prpbl^^ly  tlie  species  whicb 
Beaum  V  saw  enter  the  Uopiioiiif  of  a  pear  before  it  was 
quite  open,  doubtless  to  deposit  its  eggs  in  tbe  em- 
bryo fruit.  He  often  found  19  young  pears,  on  i^paung^ 
tbem,  a  larva  of  this  genus  \ — A  tittle  moth  likewise 
is  mentioned  by  Mr.  Forsyth  as  very  injurious  to  this, 
tree*. 

But  of  all  our  fruits  nmie  is  so  useful  and  importaatr 
US  the  apple,  and  none  suffers  more  from  insects,  wUeh 
according  to  Mr.  Knight®  are  a  more  frequent  cause  of 
the  crops  failing  than  frost*  The  figure-of-eight  moth 
(Bombyx  casruhocephaUij  F.)  Linne  denomiliates  the 
pest  of  Pomona  and  the  destroyer  of  the  blossoms  of 
the  apple,  pear,  and  cherry. — He  also  mentions  aii-i 
other  (  Tinea  Corticelloj  F.)  as  inhi^biting  appl/erbearing 
trees  under  the  bark.-^And  Reaumur- has  given  us  th^ 
history  of  a  species  cpmmon  in  this  country,  afid  pro- 
ducing the  same  effect,  oft^n  to  the  destruction  of  the 
cr<^,  the  caterpillar  of  which  feeds  in  the  centre  of  our, 
apples,  thus  ocii^sioning  them  to  &iXi  ^*  £ven  the  young 
grafts,  I  am  informed  by  an  intelligent  friend  %  are  fre- 
quently destroyed,  sometimes  many  hundreds  in  one 
night,  in  the  nurseries  about  London,  hyCurcuU^  Vas^t 
tatoTj  Marsh.,  (Cpicipes,  F.)  one  of  the  short^rsnouAed 
weevils — and  the  foundation  of  canker  in  full  grown 
trees  is  often  laid  by  the  larvas  of  Tortrix  Wceberana^^ 

from  (he  name  and  GyUenhars  addition  to  (he  habitat  fivea  by  Lion^ 
— ^^  quas  fiestruit " — should  seem  to  be  injurious  in  Si^eden  also. 

a  Reaum.  uhi  supr,  475.  b  Oa  FruU  Tree»i  27  !• 

<i  On  th^  uipple  and  Pear^  45.  d  Reaum.  ii.  499. 

e  Mr.  Scales. 

f  See  Observations  on  this  Insect  in  theSd  Tolume  of  the  /forft'cMJ^ral 
Society's  troMactions^  p.  S5.    By  W.  Spence. 
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Tlie  -mp  too  is  often  injuriously  drawn  off  by  a  minute 
CoociiB,  of 'Wbich  tke  female  has  the  exact  shape  of  a 
moscle-shell  (C  arhorum  linearis^  Geoffir.)y'CU)d  which 
Baauiqvr  has  accurately  described  and  figured '^.  This 
species  so  abounded  in  1816  on  an  apple*tree  in  my 
garden  that  the  whole  bark  was  covered  with  it  in 
every  part;  and  I  have  since  been  informed  by  Joshua 
Haworth,  jun.  Esq.  of  Hull,  that  it  equally  infests 
other  trees  in  the  neighbourhood.     Even  the  fruit  qf 
a  golden  pippin  which  he  sent  me  were  thickly  beset 
with  it. — ^But  the  greatest  enemy  of  this  tree,  and  which 
has  been  known  in  this  country  only  since  the  year 
1787,  is  the  apple-aphis,  called  by  some  the  CoccuSy 
and  by  others  the  American  biigkt    This  is  a  minute 
insect,  covered  with  a  long  cotton-like  wool  transpi-' 
ring  from  the  pores  of  its  body,  which  takes  its  station 
in  the  chinks  and  rugosities  of  the  haAy  where  it  in? 
creases  abundantly,  and  by  constantly  draii^ing  off 
the  sap  causes  ultimately  the  destruction  of  the  liree. 
Whence 'this  pest  was  first  introduced  is  not  certainly ' 
known.    Sir  Joseph  Banks  traced  its  origin  to  a  nur- 
sery in  Sloane  Street;  and  at  first  he  was  led  to  con- 
clude that  it  had  been  imported  with  some  aj^le-trees 
from  France.     On  writing,  however,  to  gardeners  in 
that  country,  he  found  it  to  be  wholly  unknown  there* 
It  was  therefore,  if  not  a  native  insect,  most  probably 
derived  from  North  America,  from  whence  apple-trees 
had  also  been  imported  by  the  proprietor  of  that  nur- 
sery.  Whatever  its  origin,  it  spread  rapidly.   At  first 
it  was  confined  to  the  vicinity  of  the  metropolis,  where 
it  destroyed  thousands  of  trees.   But  it  has  now  found 

a  Reanm*  iv.69.  ^5.  /.  6.7. 
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its  way  into  other  parts  of  tbe  kingdom,  particularly' 
into  the  cyder  counties ;  and  in  1810  so  many  perished 
from  it  in  Gloucestershire,  th&t,  if  some  mode  of  de-' 
stroying  it  were  not  discovered,  it  was  feared  the  ma- 
king of  cyder  must  be  abandoned.  This  Talnable  dis- 
covery, it  is  said,  has  since  been  made ;  the  application 
of  the  spirit  of  tar  to  the  bank  being  reoommended  as 
eSbctual*.'  Sir  Joseph  Banks  long  ago  extirpated  it 
from  his  own  apple-trees,  by  the  simple  method  of 
taking  off  all  the  rugged  and  dead  old  bark,  and  then 
scrubbing  the  trunk  and  branches  with  a  hard  brush. 

Our  more  dainty  and  delicate  fruits,  at  least  such  as 
are  usually  so  accounted,  the  apricot,  the  peach,  and  the 
nectarine,  originally  of  Asiatic  origin,  are  not  less  sub* 
ject  to  the  empire  of  insects  than  the  homelier  natives 
itf  Europe.  Certain  Aphides  form  a  convenient  and 
sheltered  habitation  for  themselves,  by  causing  por« 
'  tions  of  the  leaves  to  rise  into  hollow  red  convexities; 
in  these  they  reside,  and,  with  their  rostrum  pumping 
out  the  sap,  in  time  occasion  them  to  curl  upT^'andthus 
deform  the  tree  and  injure  the  produce.  The  fruit  is 
attacked  by  various  other  enemies  of  this  class,  against 
which  we  find  it  not  easy  to  secure  it :  wasps,  earwigs, 
flies,  woodlice,  and  ants,  which  last  communicate  to  it  a 
disagreeable  flavour,  all  share  with  us  these  ambrosial 

«  This  Aphis  hi  evidently  the  insect  described  in  1IUger*8  Ma^azin^ 
i.  450.  under  the  name  of  J.  lamg^era^  as  having  done  great  injury  to  the 
apple-trees  in  the  neighbourhood  of  Bremen  in  1801.  Tbat  it  is  an 
.  Aphis  and  no  Coccus  is  clear  from  its  oral  rostrum  and  the  wings  of  ilM 
male,  of  which  Sir  Joseph  Banks  possesses  an  admirable  drawing  by  Mr, 
Bauer.  On  this  Aphis  see  Forsyth,  265 ;  Monthly  Mag,  xxxii.  S20;  an4 
also  for  August  181 1 ;  and  Sir  Joseph  Banl^  in  the  Horticultural  Sockt^f 
Pran^ctionSf  ii.  1^^, 
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treasures ;  the  first  of  them  as  it  were  opeaiag  die  door, 
by  makings  an  iBcision  in  the  lisd,  and  kiting  in  all  the 
rest. — The  nnclens  of  the  apticot  is  also  sometimes  in- 
habited  by  the  calet^pSlar  of  a  moth,  which  deronring 
the  kemeleauses  the  fruit  to  fall  prematurely  ^ — In  this 
eovmtry^  however,  these  fruits  may  be  regarded  as  mere  • 
ktxi»rie8,  and  therefore  are  of  less  consequence ;  but  i^ 
North  America  they  constitute  an  important  part  of  the 
general  produce,  at  least  the  peach,  serving  both  as 
food  for  swine,  and  furnishing  by  distillation  a  useful 
spirit.  The  ravages  committed  upon  them  there  by  iqr 
sects  are  so  serious,  that  premiums  have  been  ofered 
for  extirpating  them.  A  species  of  weevil,  perhaps  a 
Mymkites  of  Herbst,  enters  the  fruit  when  unripe,  pro- 
bably laying  its  eggs  within  the  stone,  and  so  destroys 
.thea^*  And  two  kinds  ofZygiBnay  F.,  by  attacking  the 
roots  do  a  sdll  greater  injury  to  the  trees  ^.--t A  Coccus^ 
as  it  should  seem  from  the  description,  imported  about 
thirty  years  ago  from,  the  Mauritius,  or  else  with  the 
CSonstantia  vine  from  the  Cs^pe  of  Good  Hope,  ha$  de- 
stroyed nearly  nine-tenths  of  the  peach  trees  in  the 
Island  of  St*  Helena,  where  formerly  they  were  so 
abundant,  thai;,  as  in  North  America,  the  swine  were 
fed  with  them*  Various  means  have  been  employe^  to 
destroy  this  plague,  bi|t  hitherto  without  success^.-*- 

a  M.  de  la  Hire  in  Reaum.  ii.  47 S. 

b  Dr.  Smith  Barton's  Utter  in  Philos.  Magaz.  xxii.  210.  William  Pavy, 
Esq.  American  Goosal  of  the  Port  of  Hull,  long  resident  in  the  United 
Stales*  informed  me  that  though  he  had  abundance  of  peaches  at  his 
poantry-house,  Cferman  Town  near  Philadelphia,  he  could  never  succeed- 
with  the  nectarine,  the  fruit  constantly  falling  off  perforated  by  the  grul| 
pf  some  insect.  .  \ 

p  Dp^cr.  oj'the  I.  of  ^/,  llele^a^  Hfi  ^ 
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The  imperial  pine-apple,  the  glory  of  our  stoves,  and 
the  most  esteemed  of  the  gifts  of  Pomcma,  cannot,  how- 
ever  predous,  be  defended  from  the  injuries  of  a  sin- 
gular species  of  mite,  the  red  Spider  of  gardeners,  (At^th 
ru$  telariufj  L.,)  which  covers  them,  and  other  stove 
plants,  with  a  most  delicate  but  at  the  same  time  very 
pernicious  web.— *The  olive  tree,  so  valuable  to  the  in- 
habitants of  the  warmer  regions  of  Europe,  often  nou- 
rishes in  its  berries  the  destructive  maggot  of  a  fly  (Os* 
mnis  Oleas^  Latr.) ;  and  the  caterpillar  of  a  little  moth 
{Tinea  O/eeffn,  F.),  which  preys  upon  the  kernel  of  tl|e 
nucleus,  occasions  them  to  fall  before  they  are  ripe.-^ 
Every  one  who  eats  nuts  knows  that  they  are  very  often 
inhabitedby  a  small  white  grub ;  this  is  the  offspring  of 
a  weevil  (Curculio  Nueum^  L.)  remarkable  for  its  long 
and  slender  rostrum,  with  which  it  perforates  the  shell 
when  young  and  soft,  and  deposits  an  egg  in  the  orifice. 
-*~In  France  it  sometimes  happens,  when  the  chestnuts 
promise  an  abundant  crop,  that  the  fruit  &lls  before  it 
comes  to  maturity,  scarcely  any  remaining  upon  the 
trees.  The  caterpillar  of  a  moth  which  eats  into  its  in- 
terior is  the  cause  of  this  disappointment  ^.--*Of  fruits 
the  date  has  the  hardest  nucleus ;  yet  an  insect  of  the 
same  tribe  with  the  above,  that  feeds  upon  its  kernel, 
is  armed  with  jaws  suffidently  strong  to  perforate  it, 
that  it  may  make  its  escape  when  the  time  of  its  change 
is  arrived,  and  assume  the  pupa  between  the  stone  and 
the  flesh.  The  date  is  eaten  also  by  a  beetle  which 
H^sselquist  calls  a  Dermestes^. 
One  of  the  most  delicious,  and  at  the  same  time  most 

a  Reaum.  ii.  505. 

b  Ibid.  it.  507.  and  Hasselqiiisfs  Travels  in  the  Levant,  428. 
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miefol,  of  all  our  fruits  is  the  gfape :  to  this,  as  you  know, 
we  are  indebted  for  our  raisins,  for  our  currants,  for  ottr 
wine,  and  for  our  brandy ;  you  cannot  therefore  but 
feel  interested  in  its  history,  and  desire  to  be  informed^ 
whether,  like  those  before  enumerated,  this  choice  ^ift 
of  heaven,  whose  produce  '^  cheereth  God  and  man  %'* 
must  also  be  the  prey  of  insects.  There  is  a  singular 
beetle,  common  in  Hungary,  {Leikrus  cephahteSy  F.) 
which  gnaws  off  the  young  shoots  of  the  vine,  a&d.dr&gs 
them  backward  into  its  burrow,  where  it  feeds  upon 
th^m :  on  this  account  the  country  people  wage  conti** 
nual  war  with  it,  destroying  vast  numbers  ^ — ^Three 
other  bieetles  also  attack  this  noble  plant;  twopf  them, 
mentioned  by  French  attAors,  (Ry$icMtes  Bacchus  and 
Eumolpus  ViHsy)  devour  the  young  shoots^  the  foliage, 
and  the  footstalks  of  the  fruit,  so  that  the  latter  is  pre*- 
vented  from  coming  to  matiurlty " ;  and  a  third  (C  Car^ 
ruptor,  Host,)  by  a  German,  which  seems  closely  allied 
to  Cureulio  VastaioTj  E.B.,  (Cpkipesy  F.)  if  it  be  not 
the  same  itisect.  This  destroys  the  young  vines,  often 
kiHing  thetn-  the  first  year ;  and  is  accounted  so  terrible 
an  enemy  to  them,  that  not  only  thie  animals  but  even 
their  eggs  are  searched  for  and  destroyed,  and  to  for- 
ward this  work  people  often  call  in  the  assistance  of 
their  neighbours'^ — In  the  Crimea  the  small  caterpillar 
of  a  Procris  or  Zygaeha,  (lepidopterous  genera  sepa- 
rated from  Sphinx^  L.)  related  to  P.  Staiices,  F.,  is  a 
still  more  destructive  enemy.  As  soon  as  the  buds  open 
in  the  spring,  it  eats  its  way  into  tliem,  especially  the 

a  That  is  "  High  and  Low,"  Judges  ix.  13. 

b  Stimn  JhuUeklaad't  Fauna,  i. 5.     c  Latreilley  HUU  Nat,  xi.'66. 331. 

d  Host  io  Ja6f»<fr»  ColUd.  iii.  297. 
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fruit  buds,  and  devours  the  g^tm  of  the  grape.  Two  of 
three  of  these  caterpillars  will  so  injure  a  vine,  by  creep'- 
ing  from  one  germ  to  another,  that  it  will  bear  no  fruit 
Borprodn^  a  single  regular  shoot'the  succeeding  year  \ 
« — Vine  leaves  in  France  are  also  frequently  destroyed 
by  the  larva  of  a  moth  {Pyralh  viiana,  F,) ;  in  Germany 
Another  Species  does  great  injury  to  the  young  bunches, 
preventing  their  expansion  by  the  webs  in  which  it  in* 
volves  them^;  and  a  third  ( PyraUsjhsciana^  F.)  makes 
the  grapes  themselves  its  food :  a  similar  insect  is  al^ 
luded  to  in  the  threat  contained  in  Deuteronomy^i-^ 
The  worst  pest  of  the  vine  in  ihn  country  is  its  Cocet^s 
(C  Vitis^  L.)»  This  animal,  which  fortunately  is  not 
suiBciently  hardy  to  endure  the  common  temperature 
of  our  atmosphere,  sometimes  so  abounds  upon  those 
-thatarecultivatedin  stoves  andgreenhouses,  thattheir 
stems  seem  quite  covered  with  little  locks  of  white  cot« 
ton ;  which  appearance  is  caused  by  a  filaimentous  se«- 
cr^tion  transpiring  through  the  skin  of  the  animal,  in 
which  they  envelop  their  <i^gg>.  Where  they  prevail 
they  do  great  injury  to  the  plant  by  sUbtindiiig  the  sap 
from  its  foliage  and  fruit,  andcausingit  to  bleed, — ^And 
to  close  the  list,  you  are  perfectly  aware  of  the  eager^^ 
ness  with'  whioh  wasps,  flies,  and  other  insects  attack 
the  grapes  when  ripe,  often  leaving  nothing^  but  the 
mere  skin  for  their  lordly  proprietoi*. 

There  are  some  of  these  creatures  that  attack  Sadis- 
oriminately  all  fruit-trees.  One  of  these  is  the  TeHi* 
gonia  septendecitn^  F.,  (so  cidled  because,  according  to 
Kalm,  it  appears  only  once  in  seventeen  years  '.)  The 

a  Pallas's  Travels  in  S.  Rtasittf  ii.84l.         b  Jacquin*  Cotted.  ii.  97. 
c  Dcut.  xxviiu39.  d  Jrovcb,  ii.  6. 


female  oviposits  in  the  pitk  of  the  twigs  of  trees,  where 
die  grubs  are  hatched,  and  do  iofinite*  damage  both  to 
fruit-  and  forest-trees  ^«— Another,  the  caterpillar  of 
the  butterfly  of  the  hawthorn,  {PapUio  Cratasgi^  L.) 
which  in  1791,  in  some  p^rts  of  Germany,  stripped  the 
fruit-trees  in  g^nemd  of  their  foliage^. — In  France 
also  in  1731  and  1732  that  of  a  motii  which  seems  re- 
lated to  the  brown-tail  moth  (BombyxphiBorhd^a^  F.)^ 
wlMwe  history  has  been  given  by  the  late  Mr.  Curtis, 
was  so  numerous  as  to  occasion  a  g^neral  alarm.  The 
mUkgj  elms,  and  white-thorn  hedges  looked  as  if  some 
i>urning  wind  had  passed  over  them  and  dried  up  their 
leaves ;  for,  the  insect  devouring  only  one  surface  of 
them,  that  which  is  left  becomes  brown  and  dry.  They 
also  laid  waste  the  fruit-trees,  and  even  devoured  the 
fruit ;  so  tliat  the  parliament  published  an  edict  to 
compel  people  tp  collect  and  destroy  theip :  but  this 
would  in  a  great  measure  have  been  ineffectual,  had 
not  some  cold  rains  Mien,  which  so  completely  anni- 
hilated them,  that  it  was  difficult  to  meet  with  a  single 
individual^* 

If  we  quit  the  orchard  and  fruit-garden  for  a  walk  in 
ovur  plantations  9jkd  grates y  we  shall  still  be  forced  to 
witness  the  sad  effects  of  insect  devastation ;  and  when 
.we  see,  as  sometimes  happens,  the  hedges  and  trees  en- 
tirely deprived  of  their  foliage,  and  ourselves  of  the 
shade  we  love  from  the  fervid  beam  of  the  noon-day 
sun;  when  the  singing  birds  have  deserted  them;  and 
all  their  music,  which  has  so  often  enchanted  us  by  its 

«  Cpllinson  in  PkiUn.  IVans,  Ifr.  x.  S5.  b  ROsel,  I.  ii.  15. 

c  Reautbi.  ii.  129* 
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melody,  variety,  and  sweetness,  has  ceascNl — ^we  shall 
be  tempted  in  our  Iiearts  to  wish  the  whole  insect  race 
was  blotte^  from  the  pa^e  of  creation.    Numerous 
are  the  agents  employed  in  this  work  of  destruction. 
Amongst  the  beetles,  various  cockchafers  (Melohntha 
vulgaris  J  solstitialis^  and  horttcolay  F.)  in  their  perfect 
state  act  as  conspicuous  a  part  in  injuring  the  trees,  as 
their  grubs  do  in  destroying  the  herbage.    Besides  the 
leaves  of  fruit-trees,  they  devour  those  of  the  sycamore, 
the  lime,  the  beech,  the  willow,  and  the  elm.  They  are 
sometimes,  especially  the  common  one,  astonishingly 
numerous.  Mouffet  relates' (but  one  would  think  that 
there  must  be  some  mistake  in  the  date,  since  they  are 
never  so  early  in  their  appearance,)  that  on  the  34ih  of 
February  1574  such  a  number  of  them  fell  into  the  river 
Severn  as  to  stop  the  wheels  of  the  water-mills*.     It 
is  also  recorded  in  the  Pfrihsophical  Transactions^  that 
in  1688  they  filled  the  hedges  and  trees  of  part  of  the 
county  of  Gralway  in  such  infinite  numbers,  as  to  cling 
to  each  other  in  clusters  like  bees  when  they  swarm; 
/        on  the  wing  they  darkened  the  air,  and  produced  a 
sdlind  like  that  of  distant  drums.    When  they  were 
feeding,  the  noise  of  their  jaws  might  be  mistaken  for 
the  sawing  of  timber.    Travellers  and  people  abroad 
were  very  much  annoyed  by  their  continual  flying  in 
their  faces ;  and  in  a  short  time  the  leaves  of  all  the 
trees  for  some  miles  round  were  so  totally  consumed 
by  them,  that  at  Midsummer  the  country  wore  the 
aspect  of  the  depth  of  winter'*. 

But  the  criminals  to  whom  it  is  principally  owing 
that  our  groves  are  sometimes  stripped  of  the  green 

a  Mouffet,  160.  b  FAt(or.  Tram*  xix.  741. 
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irobe  of  summer,  are  the  Tarious  tribes  cff  Lepidopteraj^ 
myriads  of  whose  caterpillars,  in  certain  Seasons,  de^ 
spoil  whole  districts  of  their  beauty*,  arid  oUr  Walkiy^ 
of  all  their  pleasure^  Iii  ItSl  the  oakg  in  France  W0re 
terribly  devastated  by  the  Ikrva  otBomhyx  dispar^' 
P.  *  and  in  1797  many  of  the  pitie  forests  about  Bay- 
reutb  suffered  a  similar  injury  from  that  of  B.  Mo^ 
nacha^  P.^    Noctua  brumata,  P.  is  also' a  feftrful  ene- 
my to  the  foliage  of  almost  every  kind  of  tree ''.  The 
vroods  in   certain  provinces  of  North  America  are 
in  some  yfears  entiirely  stripped  by  that  of  another 
moth,  which  eats  all  kini^  of  leaves.     This'happen"^ 
ing  at  a  time  of  thi&  year  when  the  heat  is  most  exces-^ 
sive  is  attended  by  fatal  c6ns6q<iences.     Pof,  being  - 
deprived  of  the^hfelter  of  their  foliag;e,  whole  forest^ 
are  sometimes  entirely  dried  up  and  ruined*.- — The 
troWtt-tail-mbth,  before  alluded  to,  which  occasion'^ 
ally  bares  oUr  hawthorn  hedges,  has  been  rendered 
famous  by  the  alarm  it  caused  to  the  inhabitants  of  the 
vicinity  of  the  metropolis  iii  1782,  when  rewards  were 
offered  for  collecting  the  caterpillars,  and  the  church^ 
wardens  and  overseers  of  the  parishes  attended  to  see 
them  burnt  by  bushels.'— -You  may  iiave  observed  pfer»* 
hapS  in  some  cabinets  of  foreign  insects  an  ant,  the  h^ad 
of  which  is  very  large  in  proportion  to  the  size  of  its 
body,  with  a  piece  of  leaf  in  its  mouth  many  times  bigger 
than  itself.  These  ants, called  in  Tobago parasolants 
'{Formica  cephalotes^  L.),  cut  circular  pieces  out  of  the 
leaves  of  various  trees  and  plants,  which  they  carry  in 
their  jaws  to  their  nests,  and  they  will  strip  a  tree  of 

«  Reaam.  {.  387.  ^  fViefUr  Feneich.  8vo.  75. 

c  Dc  deer,  ii.  459.  4  Kalm's  Travel*^  if  .7. 

V03L.  I,  !• 
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it9  leaves  in  b,.  nighty  a  cireunistaiice  which  lias  been 
confirm^  to  me  by  Gaptam  Hancock  %  Stedman  men- 
tioDB  ,aiH>ther  very  large  ant,  being  at  least  an  inch  in 
length,  which  has  the  same  iastinct.  It  was  a  pleasant 
spectacle,  he  observes,  to  behold  this  araiy  of  ante 
marching  constantly  in  Vm  same,  direction^  and  each 
iii4ividual  with  its  bit  of  gi'een  leaf  in  its  month*'.  The 
injury  thus  caused  to. trees  by  insects  is  not  confinedL 
to  the  meEe  loss  of  their  leaves  for  one  season ;  for  it 
pqeiasions  them  to  draw  upon  the  fun4s  of  another,  by 
seeding  forth  premature  shoots  and  raakj|ng  gems  un- 
filed, that,  in  the.  ordinary  cours^e,  woulct  not  have  put 
fourth  their  foliage  till  the  following  yearv 

Other  insects,  though  they  do  not  entirely  devour 
Ae  leaves  octrees  and  plants,  yet  considerably  dimi- 
nish .their  beauty.  Thus,  for  instance,  sometimes  the 
subcutaneous  larvae  undermine  them, .  when  the  leaf 
exhitiits  the  whole  course  of  their  labyrinth  in  a  pallida 
ti»rtuous,  gradually  dilating  line — ^at  others  the  Tor- 
trices  disdSgure  them  by  rolling  them  up,  or  the  leaf- 
cutter. bees  by  taking  a  piece  out  of  ^em,  or  certain 
Tine^'  again  by  eating  their  under  surface^  and  bo 
^causing,  them  to  wither  either  partially  or  totally* 
You  have  doubtless  o^si^rved  what  is  called  the  honey-s» 
dietw.AipQn  th^  maple  and  other  trees>:  concerning  which 
the  learned, Rom^n  naturalist  Pliny  gravely  hesitates 

A  The  same  intelligent  gentleman  related  (o  me,  that  a  person  having 
tak^o  ibDie  laniiat  B^hiain  the  Braeils,  he  JWdsjcompelled'  by  these  ants^ 
irhWlt-were  so  6timero««  as  i^  render'every  effort  to  flestroy  t^emioellec^ 
toal,  to  relioquuh  the  occupation  of  it.  Thejr  nests  were  excavated  tp 
the*^ astonishing  depth  of  fourteen  feet.  Merian  Insect,  Sur,  18.  Smeath- 
man  ovrTem^esy  PkUm.  TVoio.  Uxi.  39.  note  35. 

b  Stedman..  U.  149. 
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whether  he  shall  call  it  the  sweat  of  the  heavens,  the 
saliva  of  the  stars,  or  a  liquid  produced  by  the  purga- 
tion of  the  atir  "^ ! !  Perhaps  you  may  not  be  aware  that 
it  is  a  secretion  of  Aphides,  whose  excrement  has  the 
privilege  of  emulating  sugar  and  honey  in  sweetness 
and  purity.  It  however  often  tarnishes  the  lustre  of 
those  trees  in  whidh  these  insects  are  numerous,  and  is 
the  lure  that  attracts  the  swarms  of  ants  which  you. 
may  often  see  travelling  up  and  down  the  trunk  of  the 
oak  and  other  trees.  The  larch  in  particular  is  inha- 
bited by  an  Aphis  transpiring  a  waxy  substance  like 
filaments  of  cotton :  this  is  sometimes  so  infinitely  mul- 
tiplied upon  it  as  to  whiten  the  whole  tree,  which  ofteil 
perishes  in  consequence  of  its  attack.  The  beech  is' 
infested  by  a  similar  one.  Some  animals  also  of  thi^ 
genus  inhabiting  the  poplar,  elm,  lime,  and  willow,  re- 
side in  galls  they  have  produced,  that  disfigure  the 
leaves  or  their  footstalks.  Perhaps  those  resembling 
fruit,  or  flowers,  or  moss,  produced  by  the  Aphis  of  the 
fir  {^AphisAbietiSy  L.),  the' different  species  of  gall-gnats 
(Ceddomyidy  Latr.),  or  occasioned  by  the  puncture  and 
oviposition  of  the  various  kinds  of  gall-flies  {Ct/fdps^ 
\jJ)y  may  be  regarded  rather  as  an  ornament  than  to 
an  injury  to  a  tree  or  shrub;  yet  when  too  numerous 
they  must  deprive  it  of  its  proper  nutriment,  and  so  oc- 
casion some  defect.  And  proWbly  the  enormous  wens, 
and  other  monstrosities^nd  deformities  observable  in 
trees,  may  have  been  originally  produced  by  the  bite 
or  incision  of  insects. 

Besides  exterior  insect  enemies,  living  trees  are  liable 
to  the  ravages  of  many  that  are  interior.    The  cater? 

p8 
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pillar  of  the  great  goat-? moth  (Bombyx  Cossus^  F.)?  o£ 
the  horhet-hawk-moth  (Sesia  crabroni/brmisy  F.),  and 
of  two  beetles  {Nitidula  grisea^  F.,  and  Curculio  La* 
pathij  1m)^  devour  the  wood  of  the  willow  and  sallow, 
which  thus  in  time  often  become  so  hollow  as  to  be 
easily  blo^H  down.  The  bee-hawk-moth.  (Sesia  apU 
firmisy  F.*),  and  probably  Rt/nchites  Populi^  a  bril- 
liant green  weevil,  feeds  upon  the  poplar- — Prionus 
coriarius  is  sometimes  found  in  the  oak  and  sometimes 
in  the  elm,  and  Bosirichus  Pini^  F.  in  the^otch  fiuTi 
Mr.  Stephens  informs  me  that  the  fir-trees  in  a  plantar 
tion  of  Mr^  Foljambe's  in  Yorkshire  were  destroyed 
by  a  hymenopterous  insect  (Sirex  Gigas^  L.),  while 
those  of  another  belonging  to  the  same  gentleman  in 
Wiltshire  met  with  a  similar  fate  from  the  attack  of 
Sirex  Jfuvencus,  L.— When  the  sap  flows  from  wounds 
in  a  tree  it  is  attended  by  various  other  beetles,  (I  have 
observed  Cetonia  aurata^  F.,  and  several  Nitidula:  and 
Staphylinidce  busy  in  this  way,)  which  prevent  it  from 
healing  so  soon  as  it  would  otherwise  do ;  and  if  the 
bark  bje  suiy  wher6  separated  from  the  wood,  a  nu- 
merous army  of  wood-lice,  earwig^  spiders,  field-bug^ 
a^id  similar  subcortical  insects  take  their  station  there 
and  prevent  a  re-union.  .     "^ 

The  mischief  however  produced  by.  any  or  all  of 
these,  is  not  to  be  compared  with  that  sometimes  susr 
tained  in  Germany  from  the  attacks  of  a  small  beetle, 
(Bosfrichus  Ti/pographus^  F.,)  so  called  on  account  of 
a  fancied  resemblance  between  the  paths  it  erodes  and 
letters,  which  Jbores  into  the  fir*  [This  insect,  in  its  pre- 
paratory state,  feeds  upon'  the  soft  inner  bark  only  ? 

•  Lewin  io  Linn,  Ttanif*  iii«  1 . — Gurtis  in  do.  i.  S6. 
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but  it  attacks  this  important  part  in  such  vast  numbers^ 
80,000  b^ng  sometimes  found  in  a  single  tree,  that  it 
is  infinitely  more  noxious  than  any  of  those  .tbiat  bore 
into  the  wood :  and  such  is  its  vitality,  that  though  the 
bark  be  battered  and  the  tree  plunged  into  water,  ot 
laid  upon  the  ice  or  snow,  it  remains  alive  and  unhurt. 
The  leaves  of  the  trees  infested  by  these  insects  first 
become  yellow,  the  trees  themselves  then  die  at  the 
top,  and  soon  entirely  perish.  Their  ravage;8  have 
long  been  known  in  Germany  under  the  name  of 
TVurm  trokniss  (decay  caused  by  worms) ;  and  in  the 
old  liturgies  of  that  country  the  animal  itself  is  for- 
mally mentioned  under  its  vulgar  appellation,  "  The 
Turk."  This  pest  was  particularly  prevalent  and 
caused  incalculable  mischief  about  the  year  1665.  In 
the  beginning  of  the  last  century  it  again  showed  it- 
self in  the  Hartz  forests — it  reappeared  in  1757,  re- 
doubled its  injuries  in  1769,  and  arrived  at  its  height 
in  1783,  when  the  number  of  trees  destroyed  by  it  in 
the  above  forests  alone,  was  calculated  at  a  million  and 
a  half,  and  the  inhabitants  were  threatened  with  a  total 
suspension  of  the  working  of  their  mines,  and  conse* 
quent  ruin.  At  this  period  these  Bostrichi,  when  ar* 
rived  at  their  perfect  state,  migrated  in  swarms  like 
bees  into  Suabia  and  Franconia.  At  length,  between 
the  years  1784  and  1789,  in  consequence  of  a  succes- 
sion of  cold  and  moist  ^seasons,  the  numbers  of  this 
scourge  were  sensibly  diminished.  It  appeared  again 
however  in  1790,  and  so  late  as  J796  there  was  great 
reason  to  fear  for  the  few  fir-trees  that  were  left*. 

a  Wilhelm's  Recreations  f.om  NaU  Hist,  quoted  by  LatreiUe  HUU 
Nat.  xi.  194. 
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The  seeds  of  forest-  as  well «»  of  fruiMrees  are  dpubt* 
less  subject  to  injuries  from  the  same  quarter,  but  these 
being  more  out  of  the  reach  of  observation,  have  not 
been  much  noticed.  Acorns,  however,  a  considerable 
article  with  nurserymen,  are  said  to  have  both  a  moth 
and  a  beetle  that  prey  upon  them ;  and  what  is  remark* 
able,  though  sometimes  one  larva  of  each  is  found  in 
the  same  acorn,  yet  two  of  either  kind  are  never  to  be 
met  with  together*.  The  beetle  is  probably  the  CuT' 
culio  Glandium  o{  Mr,  Marsham,  and  is  nearly  related 
to  the  species  whose  grub  inhabits  the  nut. 

Having  now  conducted  you  round  and  exhibited  te 
you  the  melancholy  proofe  of  the  universal  donuaipn 
of  insects  over  our  vegetable  treasures,  while  growing 
or  endued  with  the  principle  of  vitality,  in  their  se** 
parate  departments, — I  must  next  introduce  you  to  a 
pest  worse  than  all  put  together,  which  indiscriminate- 
ly attacks  and  destroys  every  vegetable  substance  that 
the  earth  produces,  and  which,  wherever  it  prevails, 
carries  famine,  pestilence  and  death  in  its  train.  Hap^^ 
pily  for  this  country,  and  we  cannot  be  too  thankful 
for  the  privilege,  we  know  this  scourge  of  nations 
only  by  report.  The  name  of  Locust^  which  has  been 
such  a  sound  of  horror  in  other  countries,  here  only 
suggests  an  object  of  interesting  inquiry.  But  the 
ravages  of  locusts  are  so  copious  a, theme  that  they 
merit  to  be  considered  in  a  separate  letter, 

I  am,  &c, 

a  Reaum.  ii.  502, 
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£o  look  at  a  locust  in  a  cabinet  of  insects,  you  would 
not,  at  first  eight,  deem  it  capable  of  being  the  source 
of  so  much  evil  to  laankindas  stands  on  record  against 
it,  ^^  This  is  but  a  small  creature,"  you  would  say, 
^'  and  the  mischief  which  it  causes  cannot  be  far  be- 
yoad  the  proportion  of  its  bulk.  The  locusts  so  cele<» 
brated  in  history  must  surely  be  of  the  Indian  kind 
mentioned  by  Pliny,  which  were  three  feet  in  lengthy 
with,  legs  so  sti;ong  that  the  women  used  them  as  saws. 
I  see  indeed  some  resemblance  to  the  horse's  head,  but 
where  are  the  eyes,  of  the  elephant,  the  neck  of  thQ 
bull,  the  horns  of  the  stag,  the  chest  of  the  lion^  the 
belly  of  the  scorpion,  the  wings  of  the  eagle,  the  thighs 
of  the  camel,  the  legs  of  the  ostrich,  and  the  tail  of  the 
serpent,  all  of  which  tiie  Arabians  mention  as  attri- 
butes of  this  widely  dreaded  insect  destroyer* ;  but 
of  which  in  the  insect  before  me  I  discern  little  or  no 
likeness  ? "  Yet,  although  this  animal  be  not  very  tre- 
mendous for  its  size,  nor  very  terrific  in  its  appearance^ 
it  i&  the  very  same  whose  ravages  have  been  the  theme 
^naturalists  and  historians  in  all  ages,  andupoaaclose 
examination  y^u  will  find  it  to  be  peculiarly  fitted  and 

a  BochsLTi  9  HUrozoic.  P.  it  L  iv.  c.  &•  475. 
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ftirnished  for  the  execution  of  its  office.  It  is  armed 
with  two  pair  of  yery  strong*' jaWs,  the  upper  tennina*' 
ting  in  short  and  the  lower  in  long  teeth,  by  which  it 
can  both  lacerate  and  grind  its  food — ^its  stomach  is  of 
extraordinary  capacity  and  powers — its  hind  legs  en-* 
able  it  to  leap  to  a  considerable  distance,  and  its  itmple 
vans  are  calculated  to  catch  the  wind  as  sails,  and  so  to 
carry  it  soiQetimes  over  the  sea ;  and  although  a  single 
individual  can  effect  but  little  evil,  yet  when  the  entire 
surface  of  a  country  is  covered  by  them,  and  everyone 
makes  bare  the  spot  on  which  it  stands,  the  mischief 
produced  may  be  as  infinite  as  their  numbers.  So  well 
dp  the  Arabians  know  their  power,  that  they  make  a 
locust  say  to  Mahomet — ^'  We  are  the  army  of  the 
Great  God ;  we  produce  ninety-nine  eggs ;  if  the  hun- 
dred were  completed,  we  should  consume  the  whole 
earth  and  all  that  is  in  it  ^." . 

Since  it  is  possible  you  may  not  have  paid  particular 
attention  to  the  accounts  given  by  various  authors  both 
ancient  and  modern,  of  the  almost  incredible  injury 
done  to  the  human  race  by  these  creatures,  I  shall  now 
lay  before  you  some  of  the  most  striking  particulars  of 
their  devastations  that  I  have  been  able  to  collect. 
•  The  earliest  plague  of  this  kind  which  has  been  re-- 
corded,  appears  also  to  have  been  the  most  direful  in 
its  immediate  effects  that  ever  was  inflicted  upon  any 
nation.  I  am  speaking,  as  you  may  well  suppose,  of  the 
locusts  with  which  the  Egyptian  tyrant  and  his  people 
were-visited  for  their  oppression  of  the  Israelites.  Only 
conceive  to  yourself  a  country  so  covered  by  them  that 
no  one  can  see  the  face  of  the  ground — a,  whole  Is^^ 

^  Bochart^  uli  tupr,  c«  6*  485^ 
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V  ^Burkeaed,  and  all  its  produce,  wliether  herb  or  iteei  4so 
devoured  that  not  the  least  yestige  of  green  isieft  in 
either  \ — But  it  is  not  neci^ssiary  for  me  to  enlarge 
further  upon  a  history  the  crrdu^stances  of  which  are 
ao.well  known  to  you. 

.  To  this  species  of  devastation  Africa  in  general 
seems  always  to  have  been  peculiarly  subject.  This 
may  be  gathered  from  the  law  in  Cyrenaica  mentioned 
by  Pliny,  by  which  the  itihabitants  were  enjoined  to 

"  destroy  the  iocugts  in  three  different  states,  three  times 
in  the  year — ^first  their  eggs,  then  their  young,  and 
lastly  the  perfect  insect^.  And  not  without  reason  was 
such  a  law  enacted ;  for  Orosius  tells  us  that  in  the  year 
of  the  world  3,800  Africa  was  infested  by  such  infi- 
nite myriads  of  these  animals,  that,  having  devoured 
every  green  thing,  after  flying  off  to  sea  they  were 
drowned,  and  being  cast  upon  the  shore  they  emitted 
a  stench  greater  than  could  have  been  produced  by  the 
carcases  of  100,000  men*".  St.  Augustine  also  men-* 
tipns  a  plague  to  have  arisen  in  that  country  from  the 
same  cause,  which  destroyed  no  less  than  800,000 
persons  (octingenta  hotninum  millia)  in  the  kingdom  of 
Masanissa  alone,  and  many  more  in  the  territories 
bordering  upoii  the  se^.^ 

*  From  Africa  this  plague  was  occasionally  imported 
into  Italy  and  Spain ;  and  a  historian  quoted  in  Mouffet 
relates  that  in  the  year  591  an  infinite  army  of  locusts, 
i)f  a  size  unusually  large,  grievously  ravaged  part  of 

«  Exod.-x.  5.  14, 15,  b  Ilisi^  NaU  1.  xi.  c.  29.     A  similar 

Jaw  was  enacted  in  Lemno5,by  which  every  one  was  compelled  to  bring 
9  cerUio  nie^sareof  locusts  annimUy  Xo  the  magistrates.    PHd.  ibid, 

f  ProSf  contra  Pa^.  I.  v.  c.  ?.  .    .  d  Xcsser,  1, 24%  oiKe  46» 
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Italy ;  and  being  at  last  east  into  the  sea,  firom  tlinir 
stench  arose  a  pestilence  which  carried  off  near  a  rail* 
lion  of  men  and  beasts.  In  the  Venetian  territory^  also^ 
in  1478  more  tiban  30,000  persons  are  said  to  hare  pe-» 
rished  in  a  famine  occasioned  by  these  terrific  scourges. 
Many  other  instances  of  their  devastations  in  Europe^ 
in  France,  l^iain,  Italy,  Germany,  &c.  %  are  recorded 
by  the  same  author.  In  1650  a  cloud  of  them  was  seen 
to  enter  Russia  in  three  different  places,  which  from 
thence  passed  over  into  Poland  and  Lithuania,  where 
the  air  was  darkened  by  their  numbers.  In  some  places 
they  were  seen  lying  dead  heaped  one  upon  another- 
to  the  depth  of  four  feet ;  in  others  they  covered  th^ 
surface  like  a  black  cloth,  the  trees  bent  with  their 
weight,  and  the  damage  they  did  exceeded  all  compu* 
tation^.  At  a  later  period  in  Languedoe  when  the  sun 
became  hot  they  took  wing  and  fell  upon  the  corn,;de- 
vouring  both  leaf  and  ear,  and  that  with  such  expedi^ 
tion  that  in  three  hours  they  would  consume  a  whole 
field.  After  having  eaten  up  the  corn  they  attacked 
the  vines,  the  pulse,  the  willows,  and  lastly  the  hemp 
notwithstanding  its  bitterness  ^.  Sir  H.  Davy  informs 
us"^  that  the  French  government  in  1813  issued  a  de- 
cree with  a  view  to  occasion  the  destruction  of  grass- 
hoppers. 

Even  this  happy  island,  so  remarkably  distinguished 
by  its  exemption  from  most  of  those  scourges  to  which 
other  nations  are  exposed,  was  once  alarmed  by  the  ap- 
pearance of  locusts.  In  1748  they  were  observed  here 
in  considerable  numbers,  but  providentially  theysooq 

^  UoaStU  ie&  b  Bingley,  iii.95&  c  PhOos  Tran».  1666. 

d  BkmenU  •/ JgricuUural  Chemistry,  888. 
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perished  without  propagating.  These  were  evidentfy 
stragglers  from  the  vast  swarms  which  in  the  precede 
ing  year  did  such  infinite  damage  in  Wallachia,'  Mol* 
davia,  Transylvania,  Hungary,  and  Poland.  One  of 
these  swarms,  which  entered  Transylvania  in  August, 
was  several  hundred  fathoms  in  width/  (at  Vienna  thd 
breadth  of  otie  of  them  was  three  miles,)  and  extended 
to  so  great  a  length  as  to  be  four  hours  in  passing  over 
the  Red  Tower ;  and  such  was  its  density  that  it  totally 
intercepted  the  solar  light,  so  that  when  they  flew  low 
one  pefson  could  not  see  another  at  the  distance  of 
twenty  paces  ^.  A  similar  account  has  been  given  m? 
by  9  friend  of  mine^  long  resident  in  Indisi.  He  re- 
lates  that  when  at  Poonah  he  was  witness  to  an  im- 
mense army  of  locusts  which  ravaged  the  Mahratt| 
country,  and  was  supposed  to  come  from  Arabia  (this, 
if  correct,  is  a  strong  proof  of  their  power  to  pass  thjer 
sea  under  favourable  circumstances).  The  colunm 
they  composed,  my  friend  wds  inforpied,  extended  five 
hundred  miles;  and  so  compact  was  it,  when  on  the 
wing,  that  like  an  eclipse  it  completely  hid  the  sun,  so 
that  no  shadow  was  cast  by  any  ol^ect,  and  some  Iqfty 
tombs,  distant  from  his  residence  not  more  than  two 
hundred  yards,  were  rendered  quite  invisible.  This 
was  not  the  Grj/Uus  migraioriuSy  L.,  but  a  red  spe- 
cies ;  which  cirt4imstance  much  increased  the  horror 
of  the  scene;  for,  clustering  upon  the  trees  after  they 
had  stripped  them  of  their  foliage,  they  imparted  tp 
them  a  sanguine  hue.  The  peach  was  the  last  tre^ 
that  they  touched. 

a  Philos*  Trans,  x\v\  30.  b  Major  Moor,  anlhor  of  The  Nar^ 

rathe  ofCupifua  LilU&'s  Detachments  The  Hindu  Pantkf^m^  iiif;* 
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Dr.  Clarke,  to  give  some  idea,  of  the  infinite  num-i' 
bers  of  these  animals,  compares  them  to  a  flight  of  snow 
when  the  flakes  are  carried  obliquely  by  the  wind» 
They  covered  his  carriage  and  horses,  and  the  Tartars 
assert  that  people,  are  sometimes  suffocated  by  them. 
The  whole  face  of  nature  might  have  been  described 
as  covered  by  a  living  veil.  They  consisted  of  two 
species,  G^  tataricus  and  migratorius,  L. ;  the  first  is 
almost  twice  the  size  of  the  second,  and,  because  it 
precedes  it,  is  called  by  the  Tartars  the  herald  or  mes- 
eenger '. — The  account  of  another  traveller,  Mr.  Bar- 
row, of  their  ravages  in  the  southern  parts  of  Africa 
(in  1784  and  1797),  is  still  more  striking:  an  area  of 
nearly  two  thousand  square  mites  might  be  said  lite- 
rally to  be  covered  by  them.  When '  drivett  into  the 
«ea  by  a  N.  W.  wind,  they  formed  upon  the  shore  for 
fifty  miles  a  bank  three  &r  four  feet  high,  and  when  the 
wind  was  S.  E.  the  sftench  was  so  powerful  as  to  be 
smelt  at  the  distance  of  150  miles**. 

From  1776  to  1780  the  empire  of  Morocco  was  ter- 
rrbly  devastated  by  them,  every  green  thing  was  eaten 
up,  not  even  the  bitter  bark  of  the  orange  and  pome- 
granate escaping-*^a  most  dreadful  famine  ensued. — 
The  poor  were  seen  to  wander  over  the  country  deriv- 
ing a  miserable  subsistence  from  the  roots  of  plants; 
and  women  and  children  followed  the  camels,  from 
whose  dung  they  picked  the  indigested  grains  of  barley, 
which  they  devoureij  with  avidity :  in  consequence  of 
this,  vast  numbers  perished,  and  the  roads  and  streets 
exhibited  the  unburied  carcases  of  the  dead.    On  this 

ja  2V<iwfo,  1.518,     -  b  Travels,' Slc.  257. 
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rl^ad  occasion,  fathers  sold  their  cliildren,  and  husbands 
their  wives*.  When  they  visit  a  country,  says  Mt* 
Ja&ksiJn,  speaking  of  tlie  Kime  empire,  it  behoves 
every  one  to  lay  in  provision  for  a  famine,  for  they  stay 
from  three  to  seven  years*  When  they  have  devoured 
all  other  vegetables,  they  attack  the  trees,  consuming 
first  th^  leaves  and  then  the  hark.  From  Mogador  to 
Tangier,  before  the  plague  in  1799,  the  fiifce  of  the' 
^arth  was  covered  by  them-^-at  that  time  a  angular 
incident  occurred  at  £1  Araiche.  The  whole  region 
firom  the  cotifiti<es  of  Sahara  was  ravaged  by  them :  but 
on  the  other  side  of  the  river  £1  Kos  not  one  of  them 
was  to  be  seen,  though  there  was  nothing  to  prevent 
their  flying  over  it.  Till  then  they  had  proceeded  north- 
ward ;  but  upon  arriving  at  its  banks  they  turned  to 
the  east,  so  that  aU  the  country  north  of  EH  Araiche 
was  full  of  pulse,  fruits  and  grain, — exhibiting  a  most 
striking  contrast  to  the  desolation  of  the  adjoining 
district.  At  length  they  were  all  carried  by  a  violent 
hurricane  into  the  Western  Ocean ;  the  shore,  as  in 
former  instances,  was  covered  by  their  carcases,  and  a 
pestilence  was  caused  by  the  horrid  stench  which  they 
emitted  : — ^but  when  this  evil  .ceased,  their  devastations 
Were  followed  by  a  most  abundant  crop.  The  Arabs 
of  the  Desert,  "  whose  hands  are  gainst  every  man'*,'* 
and  who  rejoice  in  the  evil  that  befalls  other  nations, 
when  they  behold  the  clouds  <^f  locusts  proceeding  from 
the  north  are  filled  with  gladness,  anticipating  a  gene- 
ral mortality,  which  they  call  El-Khere  (the  benedic- 
tion) ;  for,  when  a  country  is  thus  laid  waste,  they 

a  Soutbev's  y7iri/a&/7|i.  171.  b  Genes,  xvi.  12. 
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emerge  from  their  arid  deserts  and  pitch  their  tents  ia 
the  desolated  plains  \ 

The  noise  the  locusts  make  when  engaged  in  the 
work  of  destruction  has  been  compared  to  the  sound  of 
a  flame  of  fire  driven  by  the  wind,  and  the  effect  of 
their  bite  to  that  of  fire^. .  A  wild  poet  of  our  day  has 
very  strikingly  described  the  noise  produced  by  their 
flight  and  approach  x 

^^  Onwaod  they  came  a  dark  conthmous  cload 
Of  congri^ated  myriads  nttmberlessy 
The  rushing  of  whose  wings  was  as  the  sound 
Of  a  broad  riyer  headlong  in  its  course 
Plung'd  frofti  a  mountain  summit,  or  the  roar 
Of  a  wild  ocean  in  the  autumn  storm 
Shattering  its  billows  on  a  shore  of  rocks  ^ ! " 
But  no  account  of  the  appearance  and  ravages  of  these 
terrific  insects,  for  correctness  and  sublimity,  comes 
near  that  of  the  prophet  Joel,  "A  day  of  darkness 
and  of  gloominess,  a  day  of  clouds  and  of  thick  dark- 
ness, as  the  morning  spread  upon  the  mountains  :  a 
great  people  and  a  strong :  there  hath  not  been  ever 
the  like,  neither  shall  be  any  more  after  it,  even  to  the 
years  of  many  generations.    A  fire  deyoureth  before 
them;  and  behind  them  a  flame  burneth  :  the  land  is 
as  the  garden  of  Eden  before  them,  and  behind  them 
a  desolate  wilderness ;  yea,  and  nothing  shall  escape 
them.     Like  the  noise  of  chariots*  on  the  tops  of 
mountains  shall  they  leap,  like  the  noise  of  a  flame  of 

a  Jackson's  Travels  in  Marocco,  54.  b  See  Bochart,  Hierdzoic.  P.  ii. 
1,  IV.  c.  5.  474-5.  c  Southey's  Tkalaba,  i.  169. 

4  Of  the  symbolical  locusts  io  the  Apocalypse  it  is  said — ^^' And  the 
•ound  of  their  win^g  wai  as  the  sound  of  chariots,  of  many  horses  running 
to  battle."  ix.  9.   '         / 


fire'th^t  devoureth  the  stubble,  as  a  strong-  people  set 
in  battle  array.     Befoxe  their  fitces  tke  people  shalY 
be  much  pained:  all  foces  shall  gather  blackness.  They 
shall  run  iike  mighty  men;  they  shall  climb  the  wall 
like  men  of  war ; .  knd  they  shall  march  every  one  on  hiar 
way»,  andtheyshallnotbredcfhdrranfcs ;  neithershall 
one  thrust  aaother,  they  sAall  walk  every  one  in  his^ 
path ;  and  when  they  &11  upon  the  sword  they  shall  not 
be  wounded.  They  shall  run  to  and  fro  in  the  city; 
they  shall  run  upon  the  wall,  tiray  shaU  climb  up  uponf 
the  houses;  they  shall  enter  in  at  the  windows  like  a 
thie£  The  earth  shall  qUake  before  them,  the  heavens 
shall  tremble ;  the  sun  and  the  moon  shall  be  dfark,  and 
the  stars  shall  withdraw  their  shining!"  The  usual 
way  in  whidi  they  are  destroyed  is  also  noticed  by  the 
prophet.  ''  I  will  remove  far  off  from  you  the  northern 
army,  and  will  drive  him  into  a  land  barren  and  deso- 
late^ with  his  face  toward  the  east  sea,  and  his  hinder 
pait  toward  the  utmost  sea,  and  his  stink  shall  come 
up,  and  his  ill  savour  shall  come  up,  because  he  hath, 
done  great  things*! " 

I  think,  after  a  serious  consideration  of  all  these  well 
attested  facts,  when  locusts  contend  with  the  two-legged 
destroyers  of  the  human  race  for  proud  pre-emineiice 
in  mischief  you  will  find  it  difficult  to  determine  to 
which  the  palm  should  be  decreed ;  and  you  will  ad- 
mire ttie  propriety  with  which,  in  the  above  and  other 
passages  of  Holy  Writ,  they  are  selected  as  symbols  of 
the  great  ravagers  of  the  earth  of  our  own  speoies. 

In  many  of  the  above  instances  these  devastators  ap- 
pear to  have  crossed  the  seas,  but  Hasselquist  asserts 

a  Joel  ii.  2-10.  W, 
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Idbat  they  :aY^  not  formed  for  such  extensive  flights. 
**  The  g^rassbopper  or  locust/'  says  he,  "  is  not  formed 
for  trayelling  over  the  sea, — ^it  cannot  fly  for,  but  must 
alight  as  90on.  as  it  rises  ;-^for  one  that  came  on  board 
us  a  hundred  ci^tainly  were  drowned*  We  observe  in 
the  months  of  May  and  June  a  number  of  these  insects 
coming  from  the  south,  and  directing  their  course  to  th^e^ 
northern  shore ;  they  darken  the  sky  like  a  thick  cloud : 
but  scarcely  have  they  quitted  the  shore,  when  they, 
who  a  moment  before  ravaged  and  ruined  the  country^ 
eover  the  surface  of  the  sea  with  their  d^ad  bodies. — 
By  what  instinct  do  these  creatures  undertake  this  dan^ 
gerous  flight  ?  Is  it  not  the  wise  institution  of  the  Cre-^ 
ator  to  destroy  a  dreadful  plague  to  the  country  ^  ?  '^ 
Locusts  however,  as  we  have  seen,  take  much  longer 
flights  than  this  author  supposes  them  able  to  do.  It 
is  probable  that  their  ability  in  this  respect  may  depend 
a  good  deal  upon  their-species,  their  age,  and  the  state 
and  direction  of  the  wind ;  for,  as  was  the  case  witU 
the  Egyptian  plague, 

^^  a  pitchy  cloud 

Of  locusts  warping  on  the  eastern  wind  '' 

may  by  a  powerful  blast  be  carried  over  a  broad  rivery 
or  even  the  sea,  from  one  country  to  another.  Thi^ 
idea  is  strongly  confirmed  by  an  account,  exhibiting  in-' 

J 

ternal  marks  of  authenticity,  which  appeared  in  the 
Alexandria  Herald^  an  American  newspaper ;  in  which 
it  is  stated,  that  at  the  distance  of  200  miles  from  the^ 
Canary  Islands,  the  neai^est  land,  the  ship  Georgia, 
Gapt»  Stokes,  from  Lisbon  to  Savannah,  while  sailingf 

*  Voyage  to  the  Z^van/y  444* 
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with  a  fitie  breeze  from  thesouth-east^'was,  on  the  2l8t 
of  Nov.  181 15  all  at  once  becalmed.  ^'  A  light  air  after- 
wards Sprang  up  from  the  north-east,  at  which  time 
there  fell  from  tne  tlouA  an  innumerable  quantity  of 
large  grasshoppers,  so  as  to  cover  the  deck,  the  tops, 
and  evciry  part  of  the  ship  they  could  alight  upon.  They 
did  not  appear  in  the  least  exhausted ;  on  the  contrary, 
when  an  attempt  was  made  to  take  hold  of  them,  they 
instantly  jumped,  and  endeavoured  to  elude  bein^ 
taken.  Th^  calm,  or  a  very  light  air,  lasted  fully  an  hour, 
and  during  the  whole  of  the  time  these  insects  conti- 
nued to  fall  upon  the  ship  knd  surround  her :  such  as 
were  within  reach  of  the  vessel  alighted  upon  her ;  but 
immense  numbers  fell  into  the  sea,  and  were  seen  float- 
ing  in  ibassed  by  the  sides."  Two  bottles  of  them  were 
preserved  fbr  inspection ;  the  insects  were  of  a  reddish 
hue,  with  red  and  gray  speckled  wings.  It  is  clear  from 
this  account,  if  it  be  admitted  as  authentic,  that  locusts 
can  go  far  from  land  when  the  wind  is  strong,  and  like- 
wise  it  seems  equally  clear  that  in  a  calm  they  cannot 
support  themselves  in  the  air.  The  principal  difficulty 
is,  how  these  locusts  could  make  their  way  against 
the  wind,  which  they  must  have  done  if  they  came 
with  the  black  cloud,  as  the  words  seem  to  intimate. 
Perhaps  this  cloud  was  brought  by  a  different  current 
of  air  from  that  which  impelled  the  ship. 

With  respect  to  the  course  which  the  Ipcusts  pursue, 
Hasselquist  has  observed  that  they  migrate  in  a  direct 
meridian  line  from  south  to  north,  passing  from  the  de- 
serts of  Arabia,  which  is  the  great  cradle  of  them,  to 
Palestine,  Syria,  Carmania,  Natolia,  Bithynia,  Con- 
stantinople, Poland,  &c. — they  never  turn  either  to  the 

VOL.    I.  Q 
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easier  to  the. wests  Buttlii8'iiiiifiti>eaiDi0tak^ii»aiDT 
tioii;,.for  tll08^  wkich  Major  IVIcmmt  saw  at  Poonah,  oC 
which  I  faavc)  giyea  an  account  above  ^)  must  have  cobi# 
di^e.  ea^  Mr,  Jackson  also  noticed  their  course  north 
of  the  Ijine  to  be  towards  th^soi^th^ ;  andSparrmantelld 
MSf  that  tho^  souths  of  the  line  migrate  in  the  same  di- 


I  fear  that  Haf^selqiiist's  question^  Could  they  not  by 
fir%ht,  or  som^  Other  method,  be  turned  from  theit 
dreadful  ^course,  to  steer  for  sopae  river^  and  by  that 
m^p«  he  obUged  to  destroy  theinselves??  mastbe^MUr 
swered  in  the  negative.  All  such  experiments,  it  is  I0 
be;a[^rehended,  would  be  about  as  effectual  as  sendr 
ing  an  army,  with  all  the  apparatus  of  wary  to  take  U10 
0eld  against  theqi,  as  thi^  author  says  is  done.in  SynA^ 
wl^^rct  ;the  Bashaw,  of  Tripoli  puce  raised  a  force  of 
40QP  soldi^i^  to  fight.the.locn^ts^iaAd^Jir^ity  summ^riljr 
ordejredaU  to  be  hanged  who,: thinbiDg  it  benea^thefii 
to  ji^a^tetheir  valour  upon suehpygl^  foes,  i^^fiised t^ 

JQii^jLl)e.party^ 

I  am,.&c... 

«  Vojfage  to  the  Leoani^  p.  446^7.  b  Sf  e  p.  819. 

c  IVrnJcU^  54*  .  d  TVdvelf ,  j.  SS6,  - 

^  arV(M»2f,  4S&4  t  fV49tM%Ht<:  / 
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INJURIES  CAUSED  BY  INSECTS. 

INSinECT  INJURIES  CONC:(>CI>E]>. 

/ 

0 

1  HAVE  not  yet  arrived  at  the  end  of  my  catalogue  of 
noxious  insects.  I  have  introduced  you,  indeed^  to. 
those  that  annoy  man  in  his  own  person^  in  his  domestic 
animals,  in  the  produce  of  his  fields,  gardens,  orchards, 
and  forests ;  in  a  word,  in  every  thing  that,  is  endued 
with  the  vital  principle :  but  I  have  as  yet  said  nothing 
of  the  injuries  which  he  receives  from  them  in  th^tpari 
of  his  property,  consisting  either  of  animal  or  vegetable 
matter,  jfrow2  which  that  principle  is  departed.  And  with 
these  I  shall  conclude  this  melancholy  detail  of  evilin* 
flicted  upon  us  by  the  very  animals  I  am  enticing  you 
to  study.  The  rest  of  my  correspondence,  I  flatter  my- 
self, will  paint  them  in  more  inviting  colours. 

The  insects  to  which  I  now  allude  may  be  divided 
into  ttiose  that  attack  and  injure  our  food,  our  drugs 
and  medicines,  our  clothes,  our. houses  and  fumituire, 
our  timber,  and  even  the  objects  of  our  studies  and 
amusements. 

Various  are  those  that  attempt  to  share  our^/bod  with 
us.  Flour  and  meal  are  eaten  by  the  grub  of  Tenebrio 
Molitory  L.,  best  known  by  the  name  of  the  meal-worm, 
which  will  remain  in  it  two  years  before  it  goes  into  its 
state  of  inactivity: — its  ravages  however  are  not  con- 
fined to  flour  alone,  for  it  will  eat  any  thing  made  of  that 

qS 
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article,  such  as  bread,  cakes,  and  the  like.  Old  flour  19 
also  very  apt  to  be  infested  by  a  mite,  (Acarus  Farince^ 
L.)  *,  In  long  voyages  the  biscuit  sometimes  so  swarms 
with  the  weevil  and  another  beetle  (Dermestes  pafd" 
ceusy  L.)  that  they  are  swallowed  with  every  mouth- 
ful; and  even  the  ground  peas  so  abound  with^these 
little  vermin,  that  a  spoonful  of  soup  cannot  be  taken 
free  from  them  **.  Bread  is  also  devoured  by  Trogosita 
^araboidesy  a  larger  beetle  before  alluded  to®. 

Every  one  is  aware  that  our  animal  food  suffers  still 
more  than  our  farinaceous  from  insects ;  but  perhaps 
you  would  not  expect  that  our  hams,  bacon,  and  dried 
meats  should  have  their  peculiar  beetle.  Yet  so  it  is; 
and  this  beetle,  (Dermestes  lardariuSy  L.,)  when  a  grub, 
sometimes  commits  great  devastation  in  them;  as  does 
that  of  another  described  by  De  Geer  under  the  name 
of  T'enebrio  lardarius^^  How  much  our  fresh  meat  of 
all  kinds,  our  poultry  and  fish,  are  exposed  to  the  flesh* 
fly,  whose  maggots  will  turn  us  disgusted  from  our 
tables,  if  we  do  not  carefully  guard  these  articles  from 
being  blown  by  them,  you  well  know; — ^and  assailants 
more  violent,  hornets,  wasps,  and  the  great  rove-beetle^ 
{Staphylinus  maxillosuSylj,)  if  butchers  do  not  protect 

'     a  Amcen.  Acad,  iii.  345. 

b  Sparrman,  i*  10S.  This  insect,  by  Swedish  entomologists,  is  supposed 
to  be  a  species  of  Anohium^  F.,  {Ptinus^  L.,)  but  the  specimen  preserved 
in  the  Linnean  cabinet  is  Silpfia  rosea  of  Mr.  Marsliam,  {Chrysomela 
pectoraliSf  F.)  A  small  beetle  of  the  first  family  of'  Cryptophagus  of  Ma- 
^  jor  Gyllenbal  swarms  often  in  the  ship  biscuit,  and  may  probably  be  the 
insect  Sparrman  here  complains  of  under  the  name  of  Dertnestes panic§tts^ 

c  See  above,  p.  173. 

d  Ue  Geer,  v.  46*  This  insect  appears  nearly  related  to  Mr.  Marsbain's 
Corticaria pulla  (£).  B,  i.  11. 14«),  if  it  be^  not  the  same  insect* 
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tbeir  shambles,  will  carry  off  no  inconsiderable  portion 
oftheirmeat.  Asmallcock-roaeh  (Blatta  lapponica^  L.) 
which  I  hav^  taken  upon  our  eastern  coast,  swarms  in 
the  huts  of  the  Laplanders,  and  will  sometimes  anni- 
hilate in  a  single  day,  a  work  in  which  a  carrion-beetle" 
(Siipha  lapponicoy  L.)  joins,  their  whole  stock  of  dried 
fish\  The  quantity  of  sugar  that  flies  and  wasps  will 
devour,  if  they  can  come  at  it,  especially  the  latter, 
the  diminutive  size  of  the  creatures  considered,  is  asto- 
'nisKing  t-^-in  one  year  long  ago,  when  sugar  was  much 
cheaper  than  it  is  now,  a  tradesman  told  me  he  calcu- 
lated his  loss,  by  the  wasps  alone,  at  twenty  pounds'; 
A  singular  spectacle  is  exhibited  in  India  (so  Captain 
Ghreen  relates)  by  a  small  red  ant  with  a  black  head. 
They  march  in  long  files,  about  three  abreast,  to  any 
place  where  sugar  is  kept ;  and  when  they  are  satu- 
rated, return  in  the  same  order,  biit  by  a  different  route. 
If  the  sugar,  upon  which  they  are  busy,  be  carried  into 
the  8«n,  they  immediately  desert  it.  What  is  very  ex- 
traordinary, these  ants  are  also  fond  of  oil.     Sweet- 
meats and  preserves  are  very  subject  to  be  attacked 
by  a  minute  oblong  transparent  mite  with  very  short 
legs  and  without  any  hair  upon  its  body.    Our  butter 
and  lard  are  stated  to  be  eaten  by  the  caterpillar  of  a 
moth  (Crambus  pinguinalisy  F.).  Muscaputris^  L.,  ihe 
parent  fly  of  the  jumping  cheese-maggot,  loses  no  op- 
portunity, we  know,  of  laying  its  eggs  in  our  fresh 
cheeses,  and  when  they  get  dry  and  old  the  mite  {AcC' 
rus  Siro^li.)  settles  her  colonies  in  them,  which  mul- 
tiply incredibly.  Other  substances,  more  unlikely,  do 
not  escape  from  our  pygmy  depredators.  Thus  Beau- 

a  uimeen»  Acad,  iii.  S15. 
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mur  tells  us  of  aUttle  mo^  whose  larva  feeds  upon  eho^ 
(^kte,  obsenring  very  justly  that  this  could  not  have 
been  its  original  food*".  Both  a  moth  and  a.  beetle 
{Dermestes  surinamensiM^  L.)  were  detected  by  Leeu- 
wenhoek  preying  tipon  two  of  our  spices,  the  maceaikl 
the  nutmeg^.  The  maggots  of  a  fly  (Musca  ceUarhy 
L.,  ainopotGy  K.)  are  found  in  vinegar,  in  the  manu- 
Victories  of  which  the  perfect  insects  swarm  in  incre- 
dible numbers  ;  and  sometimes  even  water  in  the 
casks  of  ships,  in  long  voyages,  so  abounds  with 
larvflB  of  this  tribe  as  to  render  it  extremely  disgust- 
ing. Browne,  in  his  History  of  Jamaica,  mentions 
an  ant  {Formica  omiftt7ora,L.)  that  consumes  or  spoils 
all  kinds  of  food ;  which  perhaps  may  be  the  same 
species  that  has  been  observed  in  Ceylon  by  Percival, 
and  is  described  by  him  as  inhabiting  dwelling** 
^houses,  and  speedily  devouring  every  thing  it  can  meet 
with.  If  at,  table  any  one  drops  a  piece  of  bread^  or 
of  other  food,  it  instantly  appears  in  motion  as  if  ani- 
mated, from  the  vast  number  of  these  creatures  that 
fasten  upon  it  in  order  to  carry  it  off.  "They  can  be 
kept,  he  tells  us,  by  no  con^vance  f):oii|n  invading  the 
table,  and  settling  in  swarms  onthebr^d,  sugar^and 
such  things  as  they  like.  It  is  not  uncbpimonto  see 
a  cup  of  tea,  upon  being  poured  out,  completely  co- 
vered with  these  creatures,  and  floating  dead  upop  it 
like  a  scum ''. 

In  some  countries  the  number  of  flies  and  other  in* 

.  sects  that  enter  the  hoUse  in  search  of  food,  or.^ured 

by  the  light,  is  so  great  as  to  spoil  the  comfort  of  almost 

.every  meal.    We  are  told  that  during  the  n^nyjseaipn 

m  Reamn.  iii.  276.  ^  iieeuwenb*  EpUU  99.         c  Ceylon^  907. 
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im  Indian  insects  of  all  deseriptitfins  are  80  inere^ly  nu- 
jMerofiS)  and«o  busy  everywiiere,  thatit  is  often  tlbso- 
Itttely  ne^ssary^o  remove  the  %h1»  from  the  Mpfier- 
teble  :«-^trereihi8iiol  dome,  moths,  flies,  bi^^/beeties, 
mmd  the  lilnr  woukl  l»0  attracted  in  suich  immhers  'as  to 
exAingutsh  them  eirtirely.  When  the  lights  are  re- 
iained  on  .the  taUe,  in  some,  places  ^  they  iare«  put  into 
glafis  cylinders,  which  St.  Pierre  tells  ns  is  the  custom 
tn  the  Island  of  Mauritius^ ;  in  others  the  candlestidks 
mre  placed  in*  soup-plates,  into  which  the  insects  afe 
precipitated  and'dmwned.  Nothings  can  exceed  'the 
writetton  caused  by  the:  stinking-hugs  when  they  |;et 
into  the'^hair  or  between  the  iinen^'and  the  body ;  and 
tC  they  be^braised*  upon  it  the  skin  come?  0IP.  ^o  use 
tke.  kligua^e  of  a  poet  of  the  Indies,  from  whdm  some 
of  the  above  facts  are  selected, 

'  **  Ob  erery  dish  the  booming  beetle  fatis, 
'.  The^ock^roaeh  piays,'Or^eaterf>i^r  crawh  : 
.'A  tkoMaad'ffhapes  «f  fariegftted  hues 
JVmule  the  table  and  inspect  the  stews. 
•To  liTiag  walb  the  swartAiifg  hand redsf  stick, 
-Or  court,  Br  dainty  meal,  the  oily  wick ;  - 
Heaps  orer  beapft  their  ^sJimy  bodies  drench, 
Oat; go  the  lamps  with  suffocating  stench. 
'When  hideous  insects  erery  plate  dc61e, 
The  Jaugh  how  empty,  and  how  forced  the  smile  ^  I'* 

Drugs  and  medicines  also,  though  often  so  nauseous 
to  us,  form  occasionally  part  of  the  food  of  insects.  A 
small  beetle  {Sinodendrum  pusillum^  F. ')  eats  the  roots 
of  rhubarb^  in  which  I  detected  it  in  the  East  India 

•'  V^fag€^^LC.  7S.  b  Wtlliamson's  East  India  VadtUtcmn. 

c  CakMiiayaPoemf95>  d  PUnuipkeuM^  Marnh. 
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Campftny's  warehouses.  Opium  is  a  dainty  moreeau  to 
the  white  ants  ^;— and,  what  is  more  extraordinary, 
Anobium  pamceuniy  V.^  (a  coleopterous  insect  that 
preys  naturally  upon  wood)  has  heen  known  to  devour 
the  .blister-beetle. — Swammerdam  amongst  his  trea? 
8ure8  mentions  "  a  detestable  beetle,"  produced  from 
a  worm  that  eats  the  roots  of  ginseng;  and  he  likewise 
notices  another,  the  larva  of  which  devours  the  bag  of 
the  musk^.: — The  cochineal  at  Rio  de  Janeiro  is  the 
prey  of  an  insect  resembling  an  Ichneumon,  but  fur-; 
nished  with  only  two  wings ;  its  station  is  in  the  cotton 
that  envelops  the  Coccus.    Previous  to  its  assumption 

■i 

of  the  pupa  it  ejects  a  large  globule  of.  pure  red  cor 
louring  matter  ^.  And  lastly,  the  Coccus  that  produces 
the  lac  (CLacca^  P.)  is,  we  are  told,  devoured  by  va- 
rious insects  ^. 

Perhaps  you  imagine  that  these  universal  destroyers 
spare  at  le^st  our  garments,  in  which  you  may  at  first 
conceive  there  can  be  nothing  very  tempting  to  excite 
even  the  appetite  of  an  insect.  Your  housekeeper, 
however,  would  probably  tell  you  a  different  story, 
and  enlarge  upon  the  trouble  and  pains  it  costs  her  to 
guard  those  under  her  care  against  the  ravages  of  the 
moths.  Upon  further  inquiry  you  would  find  that 
nothing  made  of  wool,  whether  cloth  or  stufi^,  comes 
amiss  to  them.     There  are  five  species  described  by 

A  On  examining  nioety-two  chests  of  opiuin,  part  of  the  cargo  save4 
from  the  Charlton,  previously  to  reshipping  them  from  Chittagong  for 
China,  thirteen  were  found  to  be  full  of  white  ants,  which  had  almost 
wholly  devoured  the  opium.  ArHelefrom  ChUtag.ongy  Nov.  1S12,  inonfi 
of  the  Newspapers,  Ju'y  3\,\b\S.  b  Plinus  rubellus.  Marsh. 

•'  c  Bibl,  Nat*  i.  125.  b.  126.  a.         d  Sir  Geo.  StauntoD*s  Voif,  8to.  18S|« 

c  Kerr  in  Philos.  Trans,  ITSl  / 
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Ijinn6,  which  are  more  or  less  engaged  in  this  work  t 
Tinea  vestianella^  tapetzelloy  pellionella^  sarcitella^  and 
lUteUonella,  Of  the  first  we  have  no  particular  history, 
except  that  it  destroys  garments  in  the  summer ;  but 
Dfthe  others  Reaumur  has  given  a  complete  one.  T.  ta^ 
petzella^  or  the  tapestry  moth,  not  uncommon  in  ouf 
.houses,  19  most  injurious  to  the  lining  of  carriages^ 
which  are  more  exposed  to  the  air  than  the  furniture 
of  our  apartments.     These  do  not  construct  a  move- 
able habitation  like  the  common  species,  but,  eating 
their  way  in  the  thickness  of  the  cloth,  weave  them* 
selves  silken  galleries  in  which  they  reside,  and  which 
they  render  close  and  warm  by  covering  them  with 
some  of  the  eroded  wool*.     T,  pellionella  is  a  most 
destructive  insect,  and  ladies  have  often  to  deplore 
the  ravages  which  it  commits  in  their  valuable  furs, 
whether  made  up  into  mufi^  or  tippets — ^it  pays  no 
more  respect  to  the  regal  ermiHe  than  to  the  woollen 
habiliments  of  the  poor  ;  its  proper  food,  indeed,  her 
ing  hair,  though  it  devours  both  wool  and  fur.     This 
species,  if  hard  pressed  by  hunger,  will  even  eat 
horse-hair,  and  make  its  habitation,  &^  iioyeable  house 
or  case,  in  which  it  travels  from  place  to  pliace,  of  this 
untractable  material.  These  l>ttle  creatures  will  shave 
the  hair  from  a  skin  as  neatly  and  closely  as  if  a  razor 
had  been  employed*. — ^The  most  natural  food  of  the 
next  species,  T,  sarcitelh^  is  wool ;  but  in  case  of  ne- 
cessity it  will  eat  fur  and  hair.     To  woollen  cloths  or 
stuffs  it  often  does  incredible  injury,  especially  if  they 
are  not  kept  dry  and  well  aired  ^.    Of  the  devastation 
committed  by  T.  MeUoneUa  in  our  bee-hives  I  have 

•  Reaiim.  iii.  S6G.  b  Ibid,  59.  c  Ibid,  42. 


|>efiM*e  gireo  you  an  account;  to  this  I  must  here  add, 
ib^t  if  it  cannot  come  at  wax,  it  will  content  itself 
^ith  woollen  cloth,  leather,  or  even  paper  ^.  Mr.  Cur- 
tis found  the  grub  of  a  beetle  (PHnus  Furylj.)  in  an 
old  coat,  which  it  devoured,  making  holes  and  chan- 
nels in  it;  and  another  insect  of  the  same  order  (Der- 
testes  Pellio^  L.)  Linn^  tells  us,  will  sometimes  en-^ 
tirely  strip  a  fur  garment  of  its  hair^.  A  small  beetle 
of  the  Capricorn  tribe  (Calliditim  pygmceum^  F.)  I 
hare  good  reason  to  believe  devours  leather,  since  I 
have.found  it  abundant  in  old  shoes. 

Next  to  our  garments  our  houses*  and  buildings, 
which  shelter  us  and  our  property  from  the  inclemency 
and  injuries  of  the  atmosphere,  are  of  consequence  to 
us :  yet  these,  solid  and  substantial  as  they  appear,  are 
not  secure  from  the  attack  of  insects  ;  and  even  our 
furniture  often  suffers  from  them,  A  great  part  of  oitr 
comfort  within  doors  depends  upon  our  apartments 
\>eing  kept  dean*  and  neat.     Spiders  by  their  webs, 
which  they  suspend  in  every  angle,  and  flies  by  their 
excrements,  which  they  scatter  indiscriminately  upon 
every  thing,  interfere  with  this  comfort,  and  add  much 
to  the  business  of  our  servants.  Even  ants  will  some- 
times  plant  their  colonies  in  our  kitchens,  (I  have 
known  the  horse-ant,  Formica  rufa^  L.,  do  this,)  and 
are  not  easily  expelled.  Those  of  Sierra  Leone,  as  I 
was  once  informed  by  the  learned  Professor  Afzelius, 
make  their  way  by  millions  through  the  houses.  They 
resolutely  pursue  a  straight  course ;  and  neither  build- 
ings nor  rivers,  even  though  myriads  perish  in  the 
attempt,  can  .divert  th^m  from  it.    Numerous  are  the 

a  ReaniiL  lii.  S57.  b  Anntn*  Acad.  iii.  S4(&. 
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4^iiN«  of  ift$e«t8  thftt.sMk.tlieirrfiHM}  iQj>U!r.tiiqib«ry 
wJ^iker  laidiip.ia  slore  fi>r  our  liiUire  u$e^«iP]^bQ^ed 
in  onTrhou^es^  bmldi^pB^  f^tea  or  feoces^or  ai«de.,up 
in;la  funiilUTe.  Tlie.80¥araljpeaa$Aof  Mr.iMarsbaoi's 
^ranus  flps  (wbieh,  wcludes  ihe.cplecqxterous  genem 

JPU4ypu9y  Scolyitis^  wd  I^htawMlms.  of  modem  sy» 
.^^eaiausta)  all  pr«y  upon  timber^  feeding  between  the 
bark  and  the  wood^  And  many  ofithem  exfiavating  cu- 
rious ^pimiated  labyrialhs.  Alniost  eviery  kjmd  .of  trae 
has  a  speclies  of  this  genus  i^ropriated.  to  it^  jumI 
ftpnie  have  mov^tlmn,  one".  The  ^Stagrbiseitle  tribe, 
or  loJtQanidm^  and.several  of  ^  w^yils^,  have  a. si-, 
fklilar  appetite^ .' but  penetrate  j^^fe|)#r  into  .th^  is^ood. 
,Tbe  most  extensive  ^ooily?  however,  of  timber- 
borers  are  th^  ^apri^^om  beetles,  including  the  Fabri- 
cian  genera  of  Prionus,  Ceranubyx,  Lamia%  Stmoco^ 
rm^Cuhpus^  Hhagiuniy  Gnoma^  SaperdOy  CalUdiumy 
^nd  i^tus.  The  larva  of  these,  as  soon  aa^hl^tfih^d, 
leaye^its  first  station ,  between  the  bark  and  wood, 
;And  begins  to  make  its  way  into  the  solid,  timber, 
(some  of  tbeni  plunging  even  into  the  iron  heart  of  the 
oaky  and  one  ev^n  perforating  lead %)  where  iteats  for 

a  Kirb^'  in^Unn.  Trans*  y,  250. 
.    b  CureuUo  lignaritu^  Marsh.    Rhinosimus  ruficolUs,  Latr. 

c  Many  species  of  the  genns  Lmnia  are  oow  discovered  to  live  upon 
the  roots  of  g^rass, 

'  d  The  iarta  pf  a  Ctrambyx  (^bich  Dr.  Leach  has  discovercMl  to  be 
C.  Bujulus^  L.)  sometimes  does  material  iojnry  tm  the  wood-work  of  the 
roofs  of  houses  in  London,  piercing  in  every  direction  the  fir-rafters,  and, 
when  arrived  at  the  perfect  state,  making  its  way  out  even  through  sheets 
of  lead  one  sixth  of  aii  inch  thick,  when  they  happen  to  hai^e  been  nailed 
upon  the  rafter .  in  which  iibasjMiiiped  ite  final  metamorphosis.    I  am 
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iteelf  tortuous  paths,  at  its  first  starting  perhaps  not 
bigger  than  a  pin's  head,  but  gradually  increasing  in 
dimensions  as  the  animal  increases  in  magnitude,  till 
it  attains  in  some  instances  to  a  diameter  of  one  or  two 
inches.  Only  conceive  what  havoc  the  grub  of  the  vast 
Prionus  giganteus  must  make  in  a  beam !  Percival  is 
probably  speaking  of  this  beetle,  when,  in  his  account 
of  Ceylon,- he  tells  us,  ^'  There  is  an  insect  found  here 
which  resembles  an  immense  overgrown  beetle.  It  is 
called  by  us  a  carpenter,  from  its  boring  large  holes  in 
timber,  of  a  regular  form,  and  to  the  depth  of  several 
feet,  in  which,  when  finished,  it  takes  up  its  habita-* 
tion*."  ,  Seeing  the  perfect  insect  come  out  of  these 
holes,  an  unentomological  observer  would  naturally 
conclude  that  the  beetle  he  saw  had  formed  it,  and 
lived  in  it ;  but,  doubtless,  the  whole  was  the  wori^ 
of  the  grub**. — Of  all  the  coleopterous  genera  there  is 
none  the  species  of  which  are  generally  so.  rich,  re- 
splendent and  beautiful  as  those  of  Buprestis  :  these 
likewise,  in  their  first  state,  there  is  abundant  reason 
to  believe,  derive  their  nutriment  from  the  produce  of 
the  forest,  in  which  they  sometimes  remain  for  many 
years,  before  they  assume  their  perfect  state,  and  ap«- 
pear  in  their  full  splendour,  as  if  nature  required  more 

indebted  to  the  kindness  of  Sir  Joseph  Banks  for  a  specimen  of  such  a 
sheet  of  lead,  which,  though  only  eight  inches  long  and  four  broad,  is  thus 
pierced  with  twelve  oval  holes,  of  some  of  which  the  longest  diameter  is 
a  quarter  of  an  inch  !  Mr.  Charles  Miller  first  discovered  lead  in  the 
stomach  of  the  larva  of  this  insect. 

<P.  310. 

b  Sec  KIrby,  ubi  tupr,  253. — More  than  a  hundred  species  of  the  Ca- 
pricorn tribe,  many  of  them  nonclescripts,  were  collected  in  the  neigh- 
bourhood of  Rio  de  Janeiro  by  Captain  Hancock^  of  tha  Foudroyaot. 
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time  than  usual  to  decoirate  these  lovely  insects.   W6 
learn  from  Mr.  MiLrsham,  that  the  griib  of  B.  splen* 
dida  was  ascertained  to  have  existed  in  the  wbbd  of  a 
deal  table  more  than  twenty  years  *.-^In  this  enume- 
ration of  timber-eating  beetles,  I  must  not  forget  the 
Fabrician  genera,  Anobium  and  Ptilinus,  because  of 
one  of  them  (Anobium  periinax)  Linn^    complains 
**  terebravit  et  destruxit  sedilia  mea^^*^  and  lean  renew 
the  same  complaint  against  '4-  striatum^  which  not  only 
has  destroyed  my  chairs,  but  also  picture-frames,  and 
has  perforated  in  every  direction  the  deal  floor  of  my 
chamber,  from  which  it  annually  emerges  through 
little  round  apertures  in  great  numbers.— The  utility 
of  entomological  knowledge  in  economics  was  strik- 
ingly exemplified,  when  the  great  naturalist  just  men- 
tioned, at  the  desire  of  the  king  of  Sweden,  traced 
out  the  c&u^e  of  the  destruction  of  the  oak-timber  in 
the  royal  dock-yards ;  and,  having  detected  the  lurking 
culprit  under  the  form  of  a  beetle,  {Lt/mexyhn  na' 
valcy  F.),  by  directing  the  timber  to  be  immersed  du- 
ring the  time  of  the  metamorphosis  of  that  insect  and 
its  seajson  of  oviposition,  furnished  a  remedy  which 
effectually  secured  it  from  its  future  attacks*'. — No 
coleopterous  insects  are  more  singular  than  those  that 
belong  to  the  genus  Paususy  L.;  and  one  of  them  at 
least,  remarkable  for  emitting  a  phosphoric  light  from 
the  globes  of  its  antennae,  is  also  a  timber-feeder^-^ 
Amongst  the  Ifymenoptera  there  are  many  insects  that 
injure  us  in  this  department.  The  species  of  the  genua 

«  In  Linn,  Tram,  x.  399.  b  *5j/»/.  Nat.  565. «. 

e  SmitVs  Introduction  to  Botany^  Pref.  xt. 
4  Af^iiof  in Xcfiii.  Tram.  ir.  S6I. 
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Shvjt/  proba Wy  all  of  ihem  in  their  larva  state  have 
iioiappetit^i)ttt  for  ligneous  food.  Linn^  has  observed 
this  with  respect  to  S.  Spectrum  and  Camelus  ^  and 
Mr/  Marsham,  f^n  the  authority  of  Sir  Joseph  Banks^ 
relates  that  several  Specimens  of  S.  Gigas  wei^e  aeen 
to  eome'out  of  the  floor  of  a  nursery  in  a  gentlethan'^ 
house,  to  the  no  small  alarm  and  discohifiture  of  both 
TkVLV^e  and*  children*.— The  genus  TrypbxyUm^  F.', 
many  species  of  Crabrct^  F.,  Vespa  Pmetum^lLt.y  La- 
treiUe's  gehera  Xylocopd,  Chelostomn^  Heriadesy  Me^ 
gachilennd  AnSMphortf^  (all 'ileparated  from  Api$^  L.,) 
perforate  posts  and  rafls  and  others  timber,  to  foria 
celfe  for  their  young'*. 

The  L4nnean  order  i^jifera  furnishes  another  timber^ 
eatiT)^  insect,  a  kind  of  wood-lous^',  though  scarcely  an 
eighth  of  the  si^e  of  the  common  one,  (JLimnoria  teret 
bran^KjOhr.  Leach,)  whk^h  in  point  of  rapi^ty.of  exe^ 
cutionseemsto  surpass  all  its  European  brethren,  and 
in  many  isases  maybe  productive  of  more  serio^d  injury 
thanany  of  them,  since  it  attacks  the  wood-work  ibf 
piers  and  jetties  oonstraetedT  in  salt-water,  and  so  effect 
tually,^s  to  threaten  the  rapid  destruction  of  those- in 
wjiieh  itha^  established  itself.  In  December  1815 1 
was  fovdured  by  Charles  Lutwidge,  esq.  of  Hull,  with 
specimens  of  wood  froon  the  piers  at  Bridlington 
Qusty  which  woiully  oonfiriB  the  fears  entertained  of 
their  total- rUin' by  the  hostsof  theses  pygiiiy  assuild^its 
that  bave  made  good  a  lodgement  in  them,  aipd  which, 
though  tiot  so  big  as  a  grain  of  rice,  ply  their  mastica^ 
tory  organs  with  sucl^  assiduity  as  to  have  reduced 

«  Lhtir.  Tram,  x.  40^.  ' 
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great  part  of  the  wood-* w<M*k'  into  a  stot^  reseitibUng 
faon^>4S(Maib.^  One  specknen  was  aporlkmof  a:th^ee^ 
inch  fir  plank  nailed  to  the  North  Pi^r  aboiil  thre^ 
yters  since,  which  is  now  crumbled  away  to  less-thail 
an  inch,  in  thickness — in  fact,  deducting  the  space  oc* 
cupied  by  the  cells  which  cover  both  surfaces  as  closely  ^ 
as  possible,  barely  half  an  inch  of  solid  wood  is  left; 
and  though  its  progress  is  slower  in  oak,  that  wood  is 
equally  liable  to  be  attacked  by  it. — If  this  insect  were 
easily  introduced  to  new  stations,  it  might  soon  prove 
as  destructive  to  our  jetties  as  the  Teredo  namlU  to 
those  of  Holland^  and  indnce  the  necessity  of  substi- 
tuting stone  for  wood  universally,  whatever  the  ex>» 
pense :  but  happily  it  seems  endowed  with  very  limited 
powers  of  m^^Btion ;  for,  though  it  has  spread  along 
both  the  South  and  East  Piers  of  Bridlington  har<^ 
bour,  it  has  not  yet,  as  Mr.  Lutwidge  informs  me, 
reached  the  Dolphin  nor  an  insulated  jetty  within  the 
harbour. — ^No  other  remedy  against  its .  attacks  id 
knowii  than  that  of  keeping  the  wood  free  from  salt- 
water for  three  or  four  days,  in  which  case  it  dies  j 
but  this  method  it  is  obvious  can  be  rarely  applicable^, 

a  In  order  to  ascertain  how  far  ;nirc  sea  prater  is  essential  to  this  insect, 
ami  consequently  wliat  danger  exists  of  its  l>eing  introduced  into  tlie 
wood'Woric  of  our  docks  and  piers  communicaiing  witli  our  salt-Watef 
riven,  as  at  Hull,  Liverpool,  Bristol,  Ipswich,  &c.,  where  it  fnight  be  far 
more  injurious  than  even  on  the  coast,  1  have,since  December  15th  181$, 
wheA  Mr.  Lutwidge  was  so  kind  as  to  furnish  me  with  a  piece  of  oak 
fttU'Of  the  insects  in  a  living  state,  ponred  a  not  very  strong  solution  of 
common  salt  over  the  wood,  every  other  day,  so  as  to  keep  the  insects 
constantly  wet.  On  examining  it  this  day  (Feb.  Sth  1816)  I  found  them 
ilfivet  and,  what  seems  to  prove  them  in  as  good  health  as  in  their  na- 
tural habitat,  numbers,  have  established  themselves  in  a  piece  of  firewood 
which  I  nailed  io  the  oak,  and  have  in  thissbort  interval,  and  in  winter 
too,  bored  many  cells  in  it. 
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Hdw  dear  are  their  books,  their  cabinets  of  the  va* 
rious  productions  of  nature,  and  their  collections  of 
prints  and  other  woilis  of  art  and  science,  to  the  learned^ 
the  scientific,  and  the  virtuosi !  Even  these  precious 
treasures  have  their  insect  enemies.  The  larva  of  Cram' 
bus  pinguinalisj  whose  ravages  in  another  quarter  I 
have  noticed  before  %  will  establish  itself  upon  the  bind- 
ing of  a  book,  and  spinning  a  robe,  which  it  covers  with 
i,ts  own  excrement  *»,  will  do  it  no  little  injury.  A  mite^ 
(Acarus  eruditusy  Schrank)  eats  the  paste  that  fastens 
the  paper  over  the  edges  of  the  binding,  and  so  loosens 
it^.  I  have  also  often  observed  the  caterpillar  of  an-^ 
other  little  moth,  of  which  I  have  not  ascertained  the 
species,  that  takes  its  station  in  damp  old  books,  between 
the  leaves,  and  there  commits  great  ravages ;  and  many 
a  black-letter  rarity,  which  in  these  days  of  Bibliomania 
would  have  been  valued  at  its  weight  in  gold,  has  been 
snatched  by  these  destroyers  from  the^iands  of  book- 
collectors.  The  little  wood-boring  beetles  before  men* 
Jtioned  (Anobium  pertinax  and  striatum)  also   attack 
books,  and  will  even  bore  through  several  volumes. 
M.  Peignot  mentions  an  instance  where,  in  a  public  li* 
brary  but  little  frequented,  twentt/'Seven  folio  volumes 
We^e  perforated  in  a  straight  line  by  the  same  insect, 
(probably  one  of  these  species,)  in  such  a  manner  that 
on  passing  a  cord  through  the  perfectly  round  hol^ 
made  by  it,  these  twenty-seven  volumes  could  be  raised 
at  once  ^.  The  animals  last  mentioned  also  destroy 
prints  and  drawings,  whether  framed,  or  preserved  in 

aSe^p.  229.  b  Reaum.  Hi.870. 
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U  porte-feuillb.  Otlr  collections  of  quadni|)ed89  birds^ 
insecte  and  plants  hare  likewise  seVei^al  terrible  insect 
enemies,  which  without  pity  or  remorse  often  destroy' 
ot*  miitilate  our  itoost  highly  priced  specimens.  Ptinits 
Fur,  Li.  and  Byrrhns  Muscedrumy  L.,  two  minute  bee- 
tles^ are  amongst  the  worst,  especiallythe  latter,  whose 
singular  gliditig  lafta,  when  oiice  it  gets  amongst  them,' 
tfnakes  astonishing  havoc,  the  birds  soon  shedding  their 
feathei'd,  and' the  insects  falling  to  pieces.-*One  of  the 
worst  pldgli^d  of  the  entoAiologist  are  the  mites  (ACO" 
rus  DeslrUctor^  Schfatik)  :  these,  if  his  specimens  be  at 
liU  dslmp,  eat  up  all  the  mtisculai'  patts,  (Lytta  vesica^ 
ioria  being  almost  the  only  insect  that  is  not  to  their 
taste,)  and  thus  entirely  destroy  them. — If  spiders  by 
any  tneans  get  aihongst  them,  they  Will  do  no  little  mis-* 
fchief.— ^Som6  I  have  observed  tb  be  devoured  by  a  mi- 
nute moth",  perhaps  Tinea  Insectetla^  F.;  and  iii  the 
posterioi^  thighs  of  a  species  ofGrt/llus^  F.,  from  China,' 
I  once  found,  one  in  each  thigh,  a  ^mall  beetle  conge- 
nerous with  Tehebrio  palletiSy  L.  that  had  devout^d  the 
interior.  It  is,  I  believe,  either  Acariii  tkstruttoir  or 
truditus  thkt  eats  the  gum  employed  to  fasten  down 
dried  plants. 

There  are  other  ihsects  which  A6  ttot  confine  them- 
selves  to  one  or  two  articles,  but  make  a  generid  and 
indiscriminate  attack  Upon  our  dead  stock.  UUoa  men- 
tions one  peculiar  to  Carthagena,  called  there  the  co^ 
inegefiy  Which  he  describes  as  a  kind  of  moth  or  maggot 
So  minute  as  to  be  scarcely  visible  to  the  naked  eye. 
This  destroys^  says  he,  the  furniture  of  houses,  parti- 
eulat^y  all  kinds  of  hangings,  whether  of  cloth,  linen, 
or  silk^  gold  or  silver  stuffs  or  lace-;  in  short,  every 
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tJMng  ex<c^  solid  irctaL  it  wiU  ruii^  all  the  fpMdd  of 
a  warehouse. in  which  it  has  got  footing'  ia  a  siiigle 
nighty  red^eing  bales  of  merchandise  ta  dnst  withoi|t 
i^termg  their  appearance,  so  that  the  mischief  is  no^ 
perceiyed  till  they  come  to  be  handled  *•  If  we  make 
some  deduction  from  this  account  for  exaggeration^ 
stUl  the  amount  of  damage  will  be  very  cc»isiderable. 
.  There  are  three  kinds  of  insects  better  known,  to 
whose  ravages^  as  most  prominent  and  celebrated^  I 
shall  last  call  your  attention.  The  insects  I  mean  are 
the  cock-roach  (  Blaita  orientalis.  L.)«  the  house-cricket 
(Acheta  domesttcay  F.),  and  the  various  species  of  white 
ants  (TermeSy  L.)..  The  last  of  these^ most  fortunately 
for  us,  are  not  yet  naturalized. 

The  coek-roachjes  hate  the  Eght,  at  least  the  kind 
that  is  most  abundant  in  Britain,  (for  B.  germanicdy 
which  abounds  in  some  houses,  is  bolder,  makinglt^ 
appearance  in  the  day,  and  running  up  the  wallsr  and 
over  the  tables,  to  the  great  annoyance  of  the  inhabi- 
tents,)  and  never  come  forth  from  their  hiding-places 
till  the  lightft  are  removed  or  extinguished.     In  the 
London  houses^  especially  in  the  ground-floor,  they 
are  most  abundant,  and  consume  every  thing  they  can 
find,  flour,  bread,  meat,  clothes,  and  even  fihoes^.  As 
aoon  as  light,  nfitural  or  artificial,  reappears,  they  zXi^ 
scampefoff  as  fast  as  they  can,  and  vanish  in  an  instanti. 
These  pests  are  not  indigenous  here,  and  perhaps  no 
where  in  Europe,  biit  are  one  of  the  evils  which  com- 
merce has  imported ;  and  we  may  thiiA  ourselves  well 
oflTthat  others  of  the  larger' species  of  the  genus  have 
not  been  introduced  in  the  same  way— ^as,  for  in$taace]i, 

aUlUa,i.67.  t>  ^nuen.  ^cocL  iii.  315. 
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BlatUi  gigatUeu,  a  nktit^  of  Adia,  Africa,  and  Americsi, 
many  times  the  mse  of  thef  coinmoifi  one, — ^wbich,  not 
content  with  devouring  nieat^  clothes  and  bcbks,  eveA 
attacks  pennons  in  their  sleep,  and  the  extremities  of 
the  dea4  and  dying*. 

The  honse-cricket  may  perhaps  be  deemed  a  still 
more  annoying  insect  than  the  comthon  cock-r^oach, 
adding  an  incessantnoisetoits  ravages;  since,  although, 
for  a  short  time,  it  may  not  be  unpleasant  to  hear     ' 

**  The  cricket  chirrup  in  the  hearth," 

so  constant  a  din  every  evening  must  very  much  inter- 
rupt comfort  and  conversation.  These  garrulous  anir 
mals,  which  live  in  a  kind  of  artificial  torrid  zpne^  are 
very  thirsty  souls,  and  are  frequently  found  drowned 
in  pans  of  water,  milk,  broth,  and  the  like.  Whatever 
is  moist,  even  stockings  or  linen  hung  out  to  dry,  is  to 
ihem  a  bonne  bouche ;  they  ^ill  eat  the  scummingis  of 
pots,  yeast,  crumbs  of  bread,  and  even  salt,  or  any 
thing  within  their  reach.  Sometimes  they  a^e  so  abun- 
dant in  houses  as  to  become  absolute  pests,  flying  into 
the  candles  and  into  people's  faces. 

At  Cuddapa,  in  the  ceded  districts  to  the  northward 
of  Mysore,  Captain  Green  was  much  annoyed  by  a 
jumping  insect,  which  from  his  description  I  should  take 
for  the  larva  of  a  species  of  cricket  (Acheta^  F.).  They 
were  of  a  dun  colour,  and  from  half  to  three  fourths 
of  an  mch  in  lengUi.  They  abounded  at  night,  and 
were  v^ry  injurious  to  papers  and  books,  which  they 
both  disboloured  and  devoured ;  leather  also  was  eaten 
by  them.  Such  was  their  boldness  and  avidity,  that  they 

«  Drury'i  Inteett^  iii.  Preface. 
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attacked  the  exposed  parts  of  the  body  when  you  weitB 
asleep,  nibbling  the  ends  of  the  fingers,  particularly 
the  skin  under  the  naik,  which  was  only  discoverable 
by  a  slight  soreness  that  succeeded.  So  great  was  theiv 
agility  that  they  could  seldom  b^  caught  or  crushed. 
They  were  amute  insect,  but  probably  the  imago  would 
make  noise  enough. 

But  the  white  ants^  wherever  they  prevail,  are  a  still 
worse  plague  than  either  of  these  insects — ^they  are  the 
great  calamity,  as  Linn^  terms  them,  of  both  the  Indies. 
When  they  find  their  way  into  houses  or  warehouses, 
nothing  less  hard,  than  metal  or  glass  escapes  their  ra- 
vages. Their  favourite  food,  however,  is  wood  6f  al^ 
kinds,  except  the  teak  (  Tectona  grandis)  and  iron- wood 
(Sideroxt/lon)y  which  are  the  only  sorts  known  that 
they  will  not  touch  * ;  and  so  infinite  are  the  multitudes 
of  the  lissailants,  and  such  is  the  excellence  of  their 
tools,  that  all  the  timber- v/ork  of  a  spacious  apartment 
is  often  destroyed  by  them  in  a  few  nights.  Exteriorly, 
however,  every  thing  appears  as  if  untouched ;  for  these 
wary  depredators,  and  this  is  what  constitutes  the 
greatest  singularity  of  their  history,  carry  on  all  their 
operations  by  sap  and  mine,  destroying  first  the  inside 
of  solid  substances,  and  scarcely  ever  attacking  their 
outside,  until  first  they  have  concealed  it  and  their  ope- 

a  It  is  not  its  hardness  that  protects,  the  teak,  as  the  Asiatic  Termitp^ 
attack  Lignum  Viiae,  but  probably  some  essential  oil  disagreeabte  to 
them  with  which  it  is  impreji^nated.  This  is -the  more  likely,  since  they 
will  eat  it  when  it  is  old  and  has  been  lunf;  exposed  to  the  air.  >  Tmmim 
has  been  conjectured  to  be  the  protecting;  substiicce,  but  erroheously,  as 
leather  of  every  kind  ii  devoured  by  them.  Williamson's  Eatt  India  Vadt 
Meemn^  ii.  §6.  It  is  its  hardness  probably  that  protects  the  iron-wot»d 
from  the  African  Termites.     Smeathman  iu  Philoi,  Trans.  1781.  U.  47* 
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rations  with  a  coat  of  clay.  A  general  shailarity  runs 
through  the  proceedings  of  the  whole  tribe;  but  the 
large  African  species,  called  by  Smeathman  Tennis 
belHeosuSy  is  the  most  formidable.  These  insects  live  in 
large  clay  nests,  from  whence  they  excavate  tunnels  all 
round,  often  to  the  extent  of  several  hundred  feet ;  from 
these  they  will  descend  a  considerable  depth  below 
thfe  foundation  of  a  house,  and  rise  again  through  the 
floors ;  or,  boring  through  the  post&  and  supports  of  the 
building,  enter  the  roof,  and  construct  there  their  gal* 
leries  in  various  directions.  If  a  post  be  a  convenient 
path  to  the  roof,  or  has  any  weight  to  support,  which 
how  they  diseoter  is  not  easily  conjectiired,  they  will 
fill  it  with  their  mortar,  leaving  only  a  trackway  for 
tbeinselves ;  and  thus,  as  it  were,  convert  it  from  wood 
into  ston^,  as  hard  as  many  kinds  of  free-stone.  In 
this  manner  they  soon  destroy  houses,  and  sometimes 
even  whole  Villages  when  deserted  by  their  inhabitants, 
so  that  in  two  or  three  years  not  a  vestige,  of  them 
will  remain. 

"  These  insidious  insects  are  not  less  expeditious  in 
destroying  the  wainscoting,  shelves,  and  other  fixtures 
of  a  house  than  the  house  itself.  With  the  most  con- 
summate art  and  skill  they  eat  away  all  the  inside  of 
what  they  attack,  except  a  few  fibres  here  and  there 
which  exactly  suffice  to  keep  the  two  sides,  or  top  and 
bottom,  connected,  so  as  to  retain  the  appearance  of  so- 
lidity after  the  reality  is  gone ;  and  all  the  while  they 
carefully  avoid  perforating  the  surface,  unless  a  book 
or  any  other  thing  that  tempts  them  should  be  stand- 
ing upon  it.  Kaempfer,  speaking  of  the  white  ants  of 
Japan,  gives  a  remarkable  instance  of  the  rapidity  with 
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^hich  these  ^miners  proceecil.    Upon  rising  ope  iQO|m- 
ing  he  observed  that  one  of  their  galleries  of  the  tfaickr- 
ness  of  1^  little  finger  bs^d  been  formed  across  lus 
table;  and,rifpoAa(fui:ther^:)Lapiiai^tion, hefQua^^I^ft^t: 
they  had  bored  Si  pass9£e  of  that  thickness  up  oo^foot  of 
the  table,  formed  a.  gallery  across  it,  and  then  pierced 
down  another  foot  into  the  floor:  all  this  :Kira6  done 
in  the  few  hoxirs  that  intervened  between  his  retiring^ 
to  rest  and  his  rising  \  They  make  their  way  also  with 
the  greate^  ease  into  trupks  and  boxes,  even  thai^h 
made  of  mahog^^ ny,  and  destroy  papers  and  evejry  thin^ 
^hey  contain,  constructing  their:  galleries  and  soviet- 
times^  taking  up  their  abode  i^  them.  ^ence,ajrHiim« 
boldt  inforips.us,  throughout  all  the  •  warmer  p^i'tgri^ 
equinoctial  America,  ^ where  these  and  Qther^d^rucr 
^ive  insects. abound,  it  is  infinitely  rare  to  find  paper? 
which  go  .fifty  or  sixty  years  back^.  In  one  night  they 
will  devour  aU  the  boots  ^nd  shoes  tha|;  are  |eft  io 
their  way ;  eloUi,  linen,  or  books  are  equally  to  theiir 
taste ;  but  they  will  not  eat  cotton,  as  Captain  Qceen 
informs  me,     I  myself  have  to  deplofe  th^t  they  en- 
tirely consumed  a  collection  of  insects  made  fpr  me  by 
a  friend  in  India,  more  especially  as  it  sickened  him 
of  the  empleymeut.  In  a  word,  (scarcely  any  thing,  as 
I  said  before,  but  metal  or  stone  comes  amiss  to  tbemi 
Mr.  SmeathmaU  relates,  that  a  p^rty  of  them  once  took 
a  fanpy  tp  a  pipe  of  fine  old  Madeira,  not  for  the  sake 
of  the  wine,  almost  th^e  whole  of  which  they  let  put,  but 
of  the  staves,  wbidi  however  I  siiippose  were  strongly 
imbued  with  it,  and  perhi^ps  on  that  account  we^e  npt\ 
}ess  to  the  taste  of  ^ur  epicpre  Teri^ites.  Hav^g  lef| 


a  compouiid  mieroecdpe  in  k  warelunise  at  Tdbagofof 
a  few  months,  on  his  rettim  h^  found  that  a  colony  of 
a  small  speeies  of  white  ant  had  established  themselves 
in  il,  and  had  devoured  inost  of  the  wood-work,  leavtngp 
little  besides'the  metal  and  glasses^.  A  shorter  period 
sufficed  for  their  demolition  of  some  of  Mr.  Forbes^* 
furniture.  On  surveying  a  room  which  had  been  locked 
up  during  an  absenccr  of  a  few  weeks,  he  ^^bservecl  a 
number  of  advanced  works  in  various  directions  tb^ 
wards  some  prints  and  drawings  in  English  fraines  i 
the  glasses  appear<ed  to  be  uncommonly  duU,  and  the 
frames  covered  with  4ust.  '^  On  attempting,"  says  he, 
^^  to  uripe  it  off,  I  was  astonished  to  find  the  glasses 
fixed  to  the  wall,  not  suspended  in  frames  as  I  left 
them,  but  completely  surrounded  by«.iui  incrustaiKHi 
cemented  by  the  white  ants,  who  }^a<l  actually  eaten 
up  the  deal  frames  and  baek'>boards,  and  the  greater 
part  ^f  the  paper,  and  left  the  glasses  u|dield  by  the 
incrustation,  or  covered  wt,y,  which  they  had  formed 
during  their  depredation^."  It  is  eren  asi^erted  that 
the  superb  residence  of  the  6ovemor<*General  at  Cal* 
cutta,  which  cost  tb^  East  India  Coipnpany  siieh  im* 
mense  sums,  is  how  rapidly  goiiigto  decay  in  conse^ 
quenee  of  the  at^scks^f  these  injects  ^.^^^But  noteon^ 
tent  with  Che  dominions  they  have  acquired,  and  the 
cities  they,  have  laid,  low  on  Terra  Firma,  encouraged 
by  success  the  white  Unta  have  also  aimed  \kt  the  so^ 
vereignty  of  the  ocean,  and  once  had  the  hardihood  to 
attack  even  a  British  ship  of  the  line;  and  in  spite  of 

a  This  account  of  the  Termiteg  U  cbtfrfly  t^ea  from  SmeatbBMUi'fai 
PlilM.  rt-aiw.  1781,  and  Percival*s  GeyZoii,  367— . 
b  Orknial  Memoirh  i*  902.  e  JlonUng  BeraMi  D^.  SUt,  18)4. 
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ik^'  efforts  of  her  commander  and  his  yaliant  erew^  ha* 
ving  boarded  they  got  possession  <^her,  and  handled 
Iierso  roughly,  that  when  brought  into  port,  being  no 
)ollg^r  fit  for  service,  she  wnsoMiged  to  be  brdben  np\ 
And  here,. I  think,  I  see  you  throw  aside  my  papers, 
tind  hear.  you.  exclaim—*^  Will  this  enumeration  of 
scourges,  plagues,  and  torments  ney^r  be  .finished? 
Was  the  whole  insect  raceicreated  merely  with  puni* 
t&ye  views,  and  to  mar  the  fair  feceof  universal  na- 
ture? Are  they  all,  as  our  Saviour  said  figuratively  of 
one  genus,  the  scorpion,  the  powerful  agents  and  in* 
struments  of  the  great  ^lerny  of  mankind^  ? "    If  you 
view  the  subject  in  another- light,  you  will  soon,  my 
friend,  be  convinced  that,  instead  of  this^  insect?  gene-^ 
ratty  answer  the  most  beneficial  ends,  and  promote  in 
various  ways,  and  in  an.extraordiaary  degree,  the  wel-; 
fare  of  man  and  animals;  and  -that  the.  allies  of  evils 
Ihave  been  engaged  in  enumerating  mostly  occur  par« 
tially,  and  where  they  exceed  their  natural  limits ;  God 
permitting  this  occasionally  to  take  place,  not  merely 
with  punitive  views,  but  also  to  show  us- wbc^t  mighty 
effects  he  can  produce  by  instruments  .seemingly  ithe 
most  insignificant :  thus  calling  upon  u$  to  glorify  his 
power,  wisdom,  and  goodnei^,  so  evidently  inwifested 
whether  he  relaxes  or  draws  tight  the  vmnt  by  which 

d.  The  ship  here  alladed  to  was  the  AlbiOD,  w^lch  wad  iq  sncli  a  cAn« 
dilion  Mm  the  attau^kof  fiiaects,  supposed  to  be  wbite  ants,  Ihat^harf 
poi  the  ship  hieeii  fiianly  lashed  together,  it  was  thought  &he  would  hay^ 
Ibimdefed  on  <her  voyage  home.*r-Mr.  Kittoe  ipforms  me  thsit  i'he.Droguers 
or  Drapers,  a  kind  of  lighter  employed  io  the  West  Indies  in  coUecthig 
^|ie  sugar,  sometimes  so  swarm  with  ants,  of  the  common  kind,  that  they 
have  no  other  way  of  getting  rid  of  these  troublesome,  insects  than  by  iv*^ 
i|)g  the  Tesse^  in  flkallqw  V^te^^  ^  Luke  x^  \9^ 
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be  guides,  insects  in  their  course,  and  regulates  their 
progress ;  and  more  particularly  to  acknowledge  his 
OTerruling  Providence  so  >con8picuously  exhibited  by 
his  measuring  them^  as  it  were,  and  weighing  them, 
and  telling  them  out,  so  that,  their  numbers,  forces 
and  powers  being  annually  proportioned  to  the  work 
he  has  prescribed  to  them,  they  may  neither  excfeed  his 
purpose  nor  fall  short  of  it. 

From  the  picture  1  have  drawn,  and  I  assure  you  it 
is  not  overcharged,  you  will  be  disposed  to  admit,  how- 
ever, the  empire  of  insects  over  the  works  of  creation^ 
and  to  own  that  our  pr^perjty,  comfort  and  happiuees 
are  intimately  connected  with  them ;  and  consequently 
that  the  knowledge^  and  study  of  them  maybe  extriBinely 
useful  and  necessary.to  promote  these  desirable  end=s, 
since  the  knowledge  of  the  cause  of  any  evil  is  always 
9L  principal)  if  not  an  indispensable,  siep  towards  a  re«* 

roedy. 

I  shall  UQW  bid  adieu  to  tliis  unpromising  subject, 
which  Mas  so  long  occupied  my  pen,  and  I  fear  weiiried 
your  attention^  and  in  my  next  bring  before  you  a  more 
agreeable  SQeue,  in  which  you  will  behold  the  benefits 
we  receive  by  the  ministry  of  insects. 

I  am,  &c. 


LETTER  IX. 


BENEFITS  DERIVED  FROM  INSECTS. 

IKDIBECT    BENEFITS.     . 

]S/Iy  last  letters  contained,  I  must  o^n,  a  most  melan-  ' 
clidly  though  not  an  overcharged  picture  of  the  iiijuries 
and  devastation  which  mail,  in  various  ways,  expe« 
riences  through  the  instrumentality  of  the  insect  world. 
In  this  and  the  following  I  hope  to  place  before  you  a 
more  agreeable  scene,  since  in  them  I  shall  endeavour 
to  point  out  in  what  respects  these  minute  animals  are 
made  to  benefit  us,  and  what  advantages  we  reap  from 
their  extensive  agency. 

Ood,  in  all  the  eVil  which  he  permits  to  take  place, 
irh^ther  spiritual,  moral,  or  natural,  has  the  ultimate 
good  of  his  creatures  in  view.  The  evil  that  we  sufibr 
js  often  a  countercheck  which  restrains  us  from  greater 
evil,  or  a  spur  to  stimulate  us  to  good :  we  should 
therefore  consider  every  thing,  not  according  to  the 
present  sensations  of  pain,  or  thie  present  loss  or  injury 
that  it  occasions,  but  according  to  its  more  general,  re- 
mote, and  permanent  effects  and  bearings ; — ^whether 
by  it  we  are  not  impelled  to  the  practice -of  many 
virtues  which  otherwise  might  lie  dormant  in  us-^ 
whether  our  moral  habits  are  not  improved^ — whethei^ 
we  are  not  rendered  by  it  more  prudent,  cautious,  and 
wary,  more  watchful  to  prevent  eyil>  more  in^eniQus    - 
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»u4  skilful  to  remedy  it-^-atid  wliether  our  hi^^r  &- 
culties  are  pot  brought  au>re  mto.pfaQr,  and  our  teental 
powers  more  invigora^ted^  by  the  meditatidn  and  eoc* 
periments  necesisary  to  secure  ourselves.  Viewed  m 
these  lights,  what  was  kt  first  regarded  as  wholly  made 
up  of  evily  may  be  discovered  t^  contuu  a  eousid^* 
able  proportion  of  good. 

This  reaseningis  here  particularly  applicable :  and  if 
the  uitiinate  benefit  to  man  seems  in  any  case  problem 
matical,  itismerely  because  to  discover  it  requires  more 
extended  and  rempte  views  than  we  are  enabled  by  our 
limited  jhculties  to  take,  and  a  knowledge  of  distant  or 
concealed  results  which  we  are  incompetent  to  calM* 
late  or  discover.  The  common  good  of  this  terraqueous 
globe  requires  that  all  things  endowed  with  vegetable 
or  animal  life  should  bear  certain  proportions  to  each 
other;  and  if  any  individual  species  exceeds  that  pro* 
porti<ip,  fbmi  b^efidal  it  becomes  noxious,  and  intei^ 
^  feres  with  the  general  welfiire.  It  was  requisite  there^ 
fore  for  the  benefit  of  the  whole  system  that  certain 
means  should  be  provided?  by  which  this  hurtfiilluxu^ 
riance  might  be  checked,  and  all  things  taught  to  keep 
within  theiir  proper  limits :  hence  it  became  neceissary 
that  some  should  prey  upon  otfaer8,nnd  a  part  be  saeri* 
ficed  for  the  good  of  the  whole. 

Of  the  counterchecks  thus  provided,  none  act  a  more 
important  part  than  insects,  particularly  inthevegetable 
kingdom,  every  plant  having  its  insect  enemies.  Man, 
wbeii  he  takes  any  plant  from  its  natural  state  and 
BUifces  it  an  object  of  cultivation,  must  expect  that  theif^ 
agents  will  follow  it  into  the  artificial  state  in  which  he 
]igs  placed  it,  «^n4  $tiU  prey  upon  it ;  and  it  is  his  hwu 
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ness  to  exert  hig  faculties  in  inventing  means  to  guard 
against  their  attacks.  It  is  a  wise  provision  that  there 
should  exist  a  race  of  beings  empowered  to  remove  all 
her  superfluous  productions  from  the  face  of  nature  ; 
and  in  effiecting  this,  whatever  individual  injury  ma  j 
ar  iise,  insects  must  be  deemed  general  bene&ctors.  Even 
the  locusts  which  lay  waste  whole  countries  clear  the 
way  for  the  renovation  of  their  vegetable  productions, 
.which  were  in  danger  of  being  destroyed  by  the  exu- 
berance of  some  individual  species,  and  thus  are  ful- 
filling the  great  law  of  the  Creator,  that  of  aU  which 
he  has  made  nothing  should  be  lost.  A  region,  Sparr- 
m$n  tells  us,  which  had  been  choked  up  by  shrubs,  per- 
ennial plants,  and  hard  half- withered  and  unpalatable 
grasses,  after  being  made  bare  by  these  scourges,  soon 
appears  in  a  far  more  beautiful  dress,  clothed  with  new 
herbs,  sUperb  lilies,  and  fresh  annual  grasses,  and  young 
and  juicy  shoots  of  the  perennial  kinds,  affording  deli- 
cious herbage  for  the  wild  cattle  and  game  *•  And  though 
the  interest  of  individual  man  is  often  sacrifiqed  to  the 
general  good,  in  many  cases  the  insect  pests  which  he 
(uost  execrates,  will  be  found  to  be  positively  beneficial 
to  him,  unless  when  suffered  to  increase  beyond  their 
due  bounds*  Thus  the  insects  that  attack  the  roots  of 
the  grasses,  and,  as  has  been  before  observed,  so  mate- 
rially injure  our  herbage,  the  wire-worm,  the  larv»  of 
I^elolontha  vulgaris^  Tipula  oleracea,  &c.,  in  ordinary- 
seasons  only  devour  so  much  as  is  necessary  to  make 
room  for  fresh  shoots,  and  the  production  of  new  herb* 
age ;  in  this  manner  maintaining  a  constant  succession 
of  young  plants,  and  causing  an  annual  though  partial 
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renovatfon  df  our  meadows  and  pastures.  In  the  rich 
fields  near  Rye  in  Sussex  I  particularly  observed  this 
effect ;  and  I  have  since  at  home  remarked^  that  at  cer- 
tain times  of  the  year  dead  plants  may  be  every  where 
observed,  pulled  up  by  the  cattle  as  they  feed,  whose 
place  is  supplied  by  new  offsets.  So  that,  when  in  mo- 
derate numbers,  these  insects  do  no  more  harm  to  the 
^ass  than  would  the  sharp-toothed  harrows  which  it 
has  been  sometimes  advised  to  apply  to  hide-bound 
pa9tures,and  the  beneficial  operation  of  which  in  loosen- 
ing the^  sub-soil  these  insect  borers  closely  imitate. 

Nor  would  it  be  difficult  to  show  that  the  ordinary 
good  effects  of  some  of  those  insects,  which  torment 
ourselves  and  our  cattle,  preponderate  over  their  evil 
ones.  Mr.  Clark  is  inclined  to  think  that  the  gentle 
irritation  of  (Estrus  Equi  is  advantageous  to  the  sto- 
mach of  the  horse  rather  than  the  contrary.'  On  the 
same  principle  it  is  not  improbable  that  the  Tabani 
often  act  as  useful  phlebotomists  to  our  full-fed  animals ; 
and  that  the  constant  motion  in  which  they  are  kept  in 
summer  by  the  attacks  of  the  Stoinoxys  and  other  fties, 
teay  prevent  diseases  that  would  be  brought  on  by  in- 
dolcA^  and  repletion.  And  in  the  case  of  man  himself, 
if  I  do  not  go  so  far  as  with  Linne  to  give  the  louse 
the  credit  of  preserving  AiU-fed  boys  from  coughs, 
epilepsy,  &c.,  we  may  safely  regard  as  no  small  ^ood, 
the  stimulus  which  these,  and  others  of  the  insect  as- 
sailants of  the  persons  of  the  dirty  and  the  vfcious, 
afford  to  personal  cleanliness  and  purity.  '    ' 

•  I  nnght  enlarge  greatly  upon  the  foregoing  view  of 
the  subject:  but  this  is  unnecessary,  as  numcrrous  factai 
will  occur  in  subsequent  letters  which  yo?u'  will  readily 
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perceive  have  an  iRtimate  bearing  upon  it;  and  I  diall 
thwefore  proceed  to  point  out  the  nore  evident  bene^ 
fits  which  we  derive  from  insects,  arrangidg  them  uit* 
der  the  two  great  heads  of  direct  benefits,  and  thiMse 
which  are  indirect;  beginning  with  the  latter. 

The  insects  which  Rreindireciljf  benefidal  to  n8,-maf 
be  considered  under  three  points  of  view :  First,  as 
removing  various  nuisances  and  deformities  from  th6 
face  of  nature :  Secondly,  as  destroying  other  insects,- 
that  but  for  their  agency  would  multiply  so  as  greatly 
to  injure  and  annoy  us:  and  Thirdly,  as  supplying 
food  to  useful  animals^  particularly  to  fish  and  bifds^ 

To  advert  in  thejir^^  placebo  the  former.  All  sub^ 
stances  must  be  regarded  as  nuisances  and  deformities, 
when  considered  with  relation  to  the  whole,  which  are 
deprived  of  the  principle  of  aniraatioa«  In  this  ifela'» 
tion  stand  a  dead  .carcase,  a  dead  tree,  or  a  m^ass  of 
excrement,  which  are  clearly  incumbrances  that  it  is 
desirable  to  have  removed;  and  the  office  oteS&oiioff 
this  removal  is  chiefly  assigned  to  insects,  which  hiw^ 
b^n  justly  called  the  great  scavengers  of  nature.  Let 
us  consider  their  little  butefi*^ctive  operaiiFons  inea^ 
of  their  vocations. 

How  disgusting  to  the  eye,  how  offensiv0  to  the  smelly 
would  be  the  whole  face  of  nature^  were  the  vast  quan- 
tity of  excrement  dsdly  falling  to  the  earth  from  the  va* 
rious  animals  which  inhabit  it^  suffered  to  remain  until 
gradually  dissolved  by  the  rain  or  decomposed  by  the 
elements !  That  it  does  not  thus  offend  us,  we  are  in» 
debted  to  an  inconceivable  host  of  insects  which  attad^* 
it  the  momenit  it  falls;  some  immediately  beginning  to 
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deF4>iiiC  i^  others  dep^aitiBgia  it  egg^  frum  which  ara 
800Q  .hutqlied  laiT«  that  <?&iiciir  in  the  same  office  with 
tenlbld  voracity :  and  tbaa  every  particle  of  dung,  at 
least  of  the  most  offensive  kinds,  speedily  swarms  with 
inhabitants  whicl^  consume  all  the  liquid  and  noisome 
particles,  leaving  nothing  but  the  undigested  remains, 
that  spon  dry  and  are  scattered  by  the  winds,  while  the 
gras^  upon  which  i^  rested,  no  longer  smothered  by  an 
impewtrabl^.m^ss,  springs  up  with  increased  vigour • 
.  Numerou&f  are  the  tribes  of  insects  to  which  this  o£* 
fiee  isassigaed,  though  chiefly  if  not  entirely  selected 
from  the  two  orders  Coleopiera  and  J}iptera.  A  large 
propcNTtion  of  the  genera  fiMrmed,  by  different  authors, 
from  Scarabasus  of  Iinn£,  viz.  Scarabasus^  CopriSyAieU" 
cAiff,  SlfjfjiAnf,  OmiiiSf  Onthopbagu^^  Aphodius^  and 
Psonmadittf ;  also  Hkler,  Sphmridiumy  F.  and  amongst 
the  SUjtpk^Unidajihe  majority  oiStaphfUfd^  mBBjAle^ 
ocharm^  especially  of  Gtavenhorst's  third  fieunily^  many 
OsjfUli  and  some  OmdUa^  Tachim  and  Tachyporiy  of 
that  author,  including  in  the  whole  many  hundred  spe* 
cies  of  beetles — unite  their  labours  to  ^ect  this  useful 
purpose :  and  what  is  remarkable,  though  they  aU  work 
Iheir  way  in  these  $lthy  masses,  and  at  first  can  have  no 
patjis,  yet  their  bodies  are  never  soiled  by  the  ordure 
they  inhabit.  Many  of  these  insects  content  themselves 
with  burrowing  in  the  dung  alone;  but  Ateuchuspilu^ 
lwriu9\  a  species  called  in  America  the  Tumble-'dtmgj 

a  The  Coprion^  CantkantSy  and  HtHocanthwnu  of  the  ancienis  was  evi- 
d«iitl|r  this  be«de,  or  one  nearly  related  to  it^  which  is  described  as  rolling 
backwards  lar|;e  ntiasKes  of  duagi  and  attracted  sitcli  feneqil  atteatioa  as 
to  give,  rise  to  the  proverb  Canihanupibdm.,  It  should  seem  from  the 
aame^derived  froia  a  word  signifying  an  ass,  that  the  Grecian  beetle  made 
its  pills  of  asset"  duag ;  and  this  is  confirmed  by  a  passage  iu  one  of  the 
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whose  singular  mancBuyres  I  shall  subsequeatly  httW 
to  advert  to,  Copris  lunaris,  Searabasus  stercorariusBnA 
many  others  of  the  ScarabaiioB^  make  large  cylindrical 
holes,  often  of  great  depth,  under  the  heap^  and  there^ 
deposit  their  eggs  surrounded  by  a  mass  of  dung  in^ 
which  they  have  previously  enveloped  them ;  thus  not 
only  dispersing  the  dung,  but  actually  burying  it  at  tlie 
roots  of  the  adjoining  plants,'  and  by  these  means  t^n-^ 
tributing  considerably  to  the  fertility  of  otir  pastures^ 
supplying  the  constant  waste  by  an  annual  conveyance 
of  fresh  dung  laid  at  the  very  root;  bythege  canals^ 
also,  affording  a  convenient  passage  for  a  portion  of 
it  when  dissolved  to  be  carried  thither  by  th^  rain. 

If^he  coleopterous  insects  found  in  dun^  inhabit  it  in 
their  perfect  as  well  as  imperfect  sttites :  but  this  is  not 
the  case  with  those  of  the  ohler  Diptera^  whose  larva& 
alone  find  their  nutriment  in  it;  the  im«go>  wliich 
would  be  suffocated  did  it  attempt  to  burrow  into 'ft 
material  so  soft,  only  laying  its  eggs  in-  the  mass^ 
These  ^Iso  are  more  select  in  their  choice  than  the 
Coleoptera — not  indeed  as  to  delicacy,*^but  they  do  not 
indiscriminately  oviposit  in  all  kinds,  some  preferring 
horse-dung,  others  swihe's-dung,  others  eow-^ung^ 
which  seems  the  most  favourite  pabulum  of  all  the 
dung-loving  insects,  and  others  that  of  birds.  The 
most  disgusting  of  all  is -the  rat-tailed  lajrva  that  in- 
habits our  privies,  which  changes  to  a  fly  (Elophih$ 
ienaXy  Latr.)  somewhat  resembling  a  bee. 

j^ys  of  Aristophanes,  the  Irency  where  a  beetle  of  this  k>nd  is  introaaced,^ 
on  whtcfi  one  of  the  <!baracteri  rid^e  to  hftaten  to  petition  Jupiter  tot 
peace.  The  play  begins  with  otae  domestic  desiring  another  to  feed  tile 
Canthanis  with  Kome  bread,  who  afterguards  orders  bis  cpmpaniAA  t» 
ghre  him  another  kind  of  bread  made  of  apses'  dungr 
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'  SlHl  i^dte  "would  our  olfectdrjr  nerved  be  offended^ 
i^d  0ur  health  liable  t<y fatal  injuries,  if  the^^ltdom  and 
goodBess  of  Providence  had  not  provided' for  the  re* 
iaoval  bf  atiotheV  nuisance  f^oM  our  giobe— ^th($  difad 
Ureases  ofahimialiBi  WhMi  thbsebe^n  to  grow  putrid^ 
every  one  knows  what  dreadful  miasmata  exhale  fromr 
them)  and  taint  the  air  <we  b^e^the.  But  no  sooner 
does.life  depstrt  from  the  bi^y  of  any  creature,  at  leasts 
of  aiiy  which  from  it&  <«ii8e  is  Khe^ly  to  become  a  nui-r 
dance^  than  myHada  of  different  sorts  of  iii^eets  attack 
it,  and  in  various  ways;  First  come  the  Histers  dnd 
pierce  the  skin.  Next  foUow-  the  flesh-flies,  some,  that 
ho  time  may  be  lost,  (slB;  Mus^a  carnarioy  &c.)  depo<» 
siting  upon  it  their  young  already  hatl^hed'^^  others 
^Mi  Cckmr^  &&.)  cpvering  it  with  milliontr  bf  e'ggs^ 
#hence  in  a  day  or  twt>  proceed  innumerable  de  vourers^ 
An  idtea  of  the  dispatch  made  by  these  gourmands  may 
be  gained  from  the  douibined  consideration  of  theii^ 
numbers',  voracity^  and  rapid  deyelopmenti  One  fe^ 
male  of  M*  loarfiaria  will  give  birth  to  20,000  yoiing; 
and  th^  larval  of  ifiany  flesh-flies^  as  Redi  ascertained^ 
yillwin  tweuty-ifour  hours  devour  so  much  food^  and 
g^d#  jso  quieUy,ils  to  increase  their  Weight  two  hiin-* 
idred  fold !  tn  five  days  after  being  hatched  diey  arrive 
;H  their  full  gi^owth  and  si^e^  "whidi  is  It  i6enmria(}>le 
instanee  of  the  care  of  Providence  in  fittihg  ti^tk  ISat 
the,  part  they  are  destined  to  aet  t  1K>r  if  a  loogiH:  tiflie 
.'  was  required  for  their  growth  th^  food  Would  Ml  h^ 
^  fit  aliment  for  ttem,  or  they  tiTould  b^  too  long  in 
Iheriiovrn^  the  nuisance  it  is  giVen  in  charge  to  them  to 
dissipate.    Thus  we  see  theice  was  some  ground  for 
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IfOim^^B  araertiou  under  3f.  vovttlortii,  tbai  throe  of 
tt^ese  flieB  will  devour  a  dead  horse  as  quickly  ii» 
vould  a  liop« 

As  soQU  as  the  various  tribes  of  MuAcai  bav^  opened 
tjhe  way,  and  devoured  the  softer  part4,.a  whole  hoa^ 
^  beetles,  Necraphori^  SUphce^  Dermettes^  ChalevcB^  and 
Skfpkjflkiidasy  actively  second  tbisir  labours.  Was|i» 
tnd  hornets  also  come  in  for  their  portiop  of  the  spoils 
and  even  ants,  which  prowl  eirery  wh^re,  rival  ibeir 
giant  coB»petitors  in  thequaality  coneuaied  by  then  ; 
9P  ybai  in  no  very  long  time,  especially  in  warm  cli-» 
piateSy  the  muacujar  cofrering  is  reinove4  from  the  ske^ 
Irton,  which  is  then  cleansed  from  all  remaii^  of  i|  t^y 
tl|e  little  CarjfnUes  cmruleus  and  n^/ColUs^  (wUch  laat 
is  fio  interesting)  as  having  been  the  meaqs  of  saving 
the  life  of  LAtreille  %)  and  several  Niiidulm  ^.  Eyep 
the  horns  of  animals  have  an  appropriate  gej|us<  Tr^ar) 
which  inhalnts  them,  and  feeda  ^Hpon  their  contents^ 
And  not  only  are  large  animals  thi^s  disposed  of,  evea 
the  smallest  are  not  suffered  long  to  annpy  us.  Tli# 
buryinig  beetle  iNecrophorus  VespiUoy  F.)  inters  th# 
bodies  of  small  animals,  such  as  mice,  several  assistinir 
each  other  in  the  work;  and  those  to  which  tb^  con^ 
mit  their  eggs  affiM'd  an  ample  supply  of  food  to  their 
iaiTfl^^-  Ants  also  ia  some  degree  emulate  th0se  bu? 
Tjfu^  insects,  at  least  they  will  c;arry  off  tho  epr^^ases 

'  *  See  Lfttr.  <!^eir.  f.  375. 

^  TUi  prap0f^  IB  ti»c  CMTiofl  ioMcti  nuiy  be  tNrtted  to  a  ^ood  accmiftt 
k5  the  ccmparfitiYe  aoatQuust^  wbe  kas  only  (o  flay  the  body  of  one  <if 
the  smaller  animals, anoint  it  with  honey,  tfnd  bury  it  in  an  ant-hill ;  and 
In  a  short  time  he  will  obtain  a  perfect  skeleton,  denudated  of  every 
ibril  tif  mosele,  thovigh  with  the  Kgaments  and  cartilages  mitouched.  ■* 

•  Gleditsch,  J^handbmgem^  itt.  900.  .  ^ 
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of  insects  into  their  nests;  and  I  oUce  saw  tome  of  thei 
]iorse-ant9  drag^ng;  away  a  half-dead  snak^  of  aboul 
the  size  of  a  goose-quill*^.  Some  insects  will  evell 
atta|Ck  living  animals  and  make  them  their  ptey,  thjoiiif 
contributing  to  keep  them  within  due  limits.  The 
<M>mmon  earth-worm  is  attacked  and  devoured  by  n 
cexxti^peAe  (ScohpendiDa  dectrica,  Ij.)^  Mr.  Sheppard 
saw  one  attack  a  worm  ten  times  its  own  size,  •  round 
which  it  twisted  itself  like  a  serpent,  and  which  it 
filially  mlistered  and  devoured. 

But  insects  are  slot  only  useful  in  removing  and 
dissipating  dead  linimal  matter,  they  are  also  intrusted 
with  a  similar  office  with  respect  to  the  vegetable  king-r 
dom^  The  interior  of  rotten  trees  is  inhabited  by  ihim 
Ittrvse  of  TipuUe  and  other  insects,  which  there  find  an 
appropriate  ilutrimeut ;  and  a  similar  diet  is  furnished 
t#  the  grubi^  of  the  rose^beetle  iCetaniaaumkt)  by  the 
dead  leavei^  and  stalks  i^sually  to  be  fiy(uid  in  an  ant's; 
iiest,  Siaphylimdas,  SphasriHa^  and  other  Coleopient 
are  always  found  under  heaps  of  putrescent  vegetables  ^ 
and  an  infinite  number  are  to  be  met  with  in  decomr 
posing  fongi,  which  seeib  to  be  a  kind  of  substance  in^* 
terme^te  between  animal  and  vegetable.  The  Bo-! 
leti  in  paiticular  have  a  genus  of  coleopterous  insects^ 
^propriaCed  to  tiiem^,  aiid  the  Lycoperdons  another.* 
— Stagnant  Waters,  which  would  otherwise  exhale  pu- 
trid miasmatii  and  be  ofteb  the  cause  of  fiital  diaorders^. 

-  a  it  ii  to  be  'dbserr^  (htt  iA  otir  o6ld  climateg,  diiriii|^  the  wioter 
laostln,  irbea  excrement  »nd  jpotreBcent  anunal  natter  are  itot  so  offen^ 
sive,  they  are  left  to  the  action  of  the  elements,  injrcts  hein^;  then  torpid^ 
b  Surely  Mr.  Marsham'a  name  for  this  f^enos,  BoletarUt,  is  much  moit 
]yroper  than  that  of  Fabricius,  Mycelophagus  (Agaric -eater J,  since  thcte 
Infects  leldoiB  eat  agarics. 
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dr^  purified  by  the  innumerable  larvae  of  gnats,  EpW' 
Aierae,  and  other  insects  which  live  in  them  and  abstract 
from  theiii  all  the  unwholesome  part  of  their  cofitents. 
This,  Linn^  Sjays,  will  easily  appear  if  any  one  wil> 
make  the  experiment  by  filling  two  vessels  with  putrid 
watery  leaving  the  larvs  in  one  and  taking  them  out' 
of  the  others  For  then  he  will  soon  find  the  water  that 
is  fall  of  larvse  pure  and  without  any  stench,  while 
that  which  is  deprived  of  them  will  continue  stinking^. 
Bene^ts  equally  great  are  rendered  by  the  wood-* 
destroying  insects.  We  indeed,  in  this  country,  who 
find  use  for  ten  times  more  timber  than  we  produce^ 
could  dispense  with  their  services;  but  to  estimate  them 
at  their  proper  value,  as  affecting  the  great  system  of 
nature, we  should  transport  ourselves  to  tropical  climes, 
or  to  those  under  the  temperate  zones,  where  millions 
of  acres  are  covered  by  one  interminable  forest.  How' 
is  it  that  these'  untrodden  regions,  where  thousands  of 
their  giant  inhabitants  fall  victims  to  the  slow  ravages 
of  time,  or  the  more  sudden  operations  of  lightning  and 
hurricanes,  should  yet  exhibit  noiie  of  thos^  scenes  of 
ruin  and  desolation  that  migbt  have  been  expected,, 
but  are  dlways  found  with  the  verdant  characters  of 
youth  and  beauty?  x  It  is  to  the  insect  world  that  thi» 
great  charge  of  keeping  the  habitatioiis  of  the  Dryad» 
in  perp3tual  freshness  has  been  committed.  A  century 
almost  would  elapse  before  the  removal  from  the  faee 
of  nature  of  the  mighty  ruins  of  one  of  the  hard- 
wooded  tropical  trtes,  by  thc^  mere  influence  of  the? 
elements..    But  how  speedy  its  decomposition  when 

* 

their  operations  are  assisted  by  insects!  As  soon  as  l^ 

a  (Bcom  Nat.  AtMcn*  Ac.  ih  5a    StiUingileet*f  2Vtfcft^  \'i%^ 
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trete  U  &Uen,  one  tribe  attack  itsbar)c%w)iich  isoilea 
the  most.  indestructiUe  part  of  it;  and  tb^ousand^  of 
orifices  into  the  solid  trunk  are  bored  by  others.  Xh^ 
rain  thus  insinuates  itself  into  every  part,  and  the  ac'^ 
tion  of  heat  promotes  the.  decomposition.  Various  fun* 
^i  ^ow  take^  possession  and  assist  in  the  process,  which 
is  followed  up  by  the  incessant  attacks  of  other  insects^ 
that  feed  only  upon.wo<^d  in  an  incipient  state  of  de^ 
cay.  And  thus  in  a  few  months  a  mighty  mass^  which 
seemed  inferior  in  hardness  only  to  iron,  is  mouldered 
ii^a  dust,  and  its  place  p9cupied  by  younger  trees  ful| 
of  life  and  vigour.  The  insects  to  which  this  duty  is 
intrusted  have  been  already  mentioned  in  a  former 
letter  (p*  234->5) ;  but  none  of  them  do  their  business 
so  expeditiously  or  effectually  a^  tl^e  Termites,  which 
ply  themselves  in  such  numbers  and  so  unremittingly, 
that  Mr.  Smeathman  assures  us  they  will  in  a  few 
weeks  destroy  and  carry  away  the  trunks  of  large  trees, 
without  leaving  a  particle  behind ;  and  in  places  where, 
two  or  three  years  before,  there  has  been  a  populous 
town,  if  the  inhabitants,  as  is  frequently  the  case, 
have  chosen  to  abandon  it,  th^re  shall  be  a  very  ihic|^ 
^q^d^  jsind  not  the  vestige  of  a  post  to  be  seen. 

»        ■••  >  • 

.  -  I  observed  in  a  former  letter,  that  the  devastations 
of  insects  are  not  the  same  in  every  season,  their  power 
pf  mischief  being  evident  pnly  at  certain  times,  when 
Providence,  by  permitting  an  unusua)  increase  of  their 

^  a  MaaperCoSs  observes,  that  iQ  Lapland  he  saw  ma^y  bircb-tue^  lyios 
pQ  the  ^roun4f  which  bad  probably  been  il^efc  for  %  very  1/opg  lime, 
•^ith  the  bark  entire,  though  the  wood  was  decayed.    Hence  we  may 
probably  infer,  that  in  that  country  there  are  few  or  none  of  the  bafk«< 
boring  insects. 
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numbers,  gives  them  a  eommisBion  to  lay  waste  any 
particular  country  or  district.  The  great  agents  in 
preventing  this  increase,  and  keeping  the  noxious  spe- 
cies within  proper  limits,  are  other  insects ;  and  to 
these  I  shall  now  call  your  attention. 

Numerous  are  the  tribes  vipon  which  this  important 
task  devolves,  and  incalculable  are  the  benefits  which 
they  are  the  means  of  bestowing  upon  us ;  for  to  them 
We  are  indebted,  or  rather  to  Providence  who  created 
them  for  this  purpose,  that  our  crops  and  grain,  our 
cattle,  our  fruit- and  forest-trees,  our  pulse  and  fkyw- 
(irs,  and  even  the  verdant  covering  of  the  earth,  are 
hot  totally  destroyed.  Of  these  insects,  so  friendly  to 
man,  some  exercise  their  destructive  agency'  solely 
while  in  the  larva  state;  others  in  the  p^fect  state 
only;  others  in  both  these  states ;  and  lastly,  ethers 
again  in  all  the  three  states  of  larva,  pupa,  and  imago. 
For  order's  sake,  and  to  give  you  a  more  distinct  view 
of  the  subject,  I  shall  say  something  on  each  separately.  ^ 

The  first,  those  which  are  insectivorous  only  in  their 
larva  state,  may  be  further  subdivided  into  parasites 
BikdimparasiteSy  meaning  by  the  former  term  thoi^e  that 
feed  upon  a  living  insect,  and  only  destroy  it  when  Uiey 
have  attained  their  full  growth ;  and  by  the  latter, 
those  that  prey  upon  insects  already  dead,  or  that  kill 
them  in  the  act  of  devouring  them. 

The  imparasitic  insect  deyourers  chiefly  belong  to 
the  Hymenoptera  order;  and  though  it  is  in  the  larva 
state  that  their  prowess  is  exhibited^  the  task  of  pro- 
viding the  prey  is  usually  left  to  the  female,  of  which 
each  species  for  the  most  part  selects  a  particular  kin4 
of  insect.     Thus  many  species  of  Cerceris  and  the 
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^pi^ndki  Ckrysiehs  feed  upeii  insects  of  ibeir  own 
d^.  One  of  tke  Istter  (Pdnorpes  irtearnaiay  Latr.) 
commits  %er  eg^^  to  the  progeny  of  Beimbex  rostraia : 
another  (C%iym  bidenttria)  attftcks  the  young  of  Vespa 

Bembex  and  M€ltinu9  confine  themselyes  to  DipiC" 
fYi)  the  fermei^'preyitog upon ElophituftenaXjBomhyliiy 
niHt'lbe  lihe*;  the  kitter  aniongst  others  ridding  us  of 
^ik&  trcmblesoine  Stomoxtfs  cakitmns.  One  of  these  last 
I  have  observed  stationed  en  dang  Mratehmg  lor  iKes, 
'Wimh,  when  seieed^  she  carried  to  herhwrow. 

Vespd  sphitpes'fee^  upon  certain  green  apod  larvs;, 
4Df  which  the  female  deposits  ten  or  twelve  with  each 
^g.  Ammephila  tulg^ris  destroys  caterpillars  of  a 
larger  size  ;  and  it  is  probable  that  most  of  the  othet 
'Vespoid  and  1^>hecoid  Hymeno^ra\^  viz.  Trypoxj/-" 
hfiy  PMtatHku9j  Lmray  Crabro^  &c.  assist  in  this  great 
work. 

PampiluSy  to  which  genus  probably  several  species 
mentioned  by  Reaumur  as  preying  on  these  insects 
'should  be  referred,  has  it  in  chai^  to  k^ep  the  num^ 
4>er  of  spielers  within  due  bounds:  and  some  Ammo' 
^hMm  lend  their  aid.  Que  of  these  last,  m^ationed  bj^, 
Catesby  (Sphex  cwruiea^  LiluiO?  has  been  known  to 
seize  a  spider  eight  times  its  own  weight^.  Another 
;species  of  this  genus,  which  is  coinmofi  in  the  Isle  of 
rFranee,  attacks  an  insect  still  more  difficult,  one  would 
think,  iJb  turn  to  its  purpose,  the  all-devouring  BhdtOy 
and  is  theref(M*e  one  of  the  great  beneiactors  to  man« 
4and.  When  this  insect  perceives  aBlatta  (called  th^rfe 

a  Latreille,   Obtervakons  nouoelks  sur  tea  Hymenopthrts.    AnnaUde 
Mm.  11.  I>  Nai.Ui8t.^fCaroUM,  if.  105. ' 
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K«kerlfLc;a^d  €!ancrela8);<it  s^pps  immediMely :  biftth 
animals  eye  eacb  others  'but  in  an  iaetant -^tho  s^udr 
wajsp  dar(,s  upon  itspreyj^.seizesit.by  the  muzzle  wiA 
its  stfong  jaws,  aqd  beq^^mgr  its  abdoiD^B  undemeaih 
it,  pierces  it  with  its  fatal  sting.  Sure  of  its  victini> 
jt  now  walks  or  flies  away^  leaving  the  poison  to  work 
its  effect;  but  in  a  short  time  returns,  and,  finding  It 
'deprived,  of  power  to  make  resistance,  seizes  it  agaiik 
by  the  head,  ai)d.draga  it  away,  walking  baokwardb? 
to  deposit  it  in  s^  hole  pr, chink  of  a  ¥(M\ 

Grasshoppers  are  ifie  prey  of  another  Ammophiin, 
supposMed  to  be  the  SphfX.pemylvanka^oilAnni^  a 
native  of  North  An^eric^,  each  of  which  in  its  lary-a 
state  devours  three  of  a  large  green  spepies  ^ith  which 
its  mother  has  provi46d  it  **, 

Frpm-nojae  of  the  impav^sitic  insectivorous,  larvs 
do  If e  de^iv^  mpre  fidyant£(ge  th^n  from  those  which 
devour  the  destructive  Aphides,  whose  rayages,  as  lye 
have  {^e^n  above,  are  ^lo?e  detpiit^ental  to  us  in  this 
island  than  tliose  of  any.  other  insect.  A  gi^^sit  variety 
pf  specie^,  of  differ<ent;  prders  and  genera,  are  em- 
ployed to  keep  them  within  due  limits.  There  is  |i 
beautiful  genus  of  four^winged  flies,  whose  wiaigs- re- 
semble th^  finest  lace,  and  whqse  eyes  are  pften  as 
brilliant  as  burnished  i^e.^^i^  iflemerobius^  L.),  the 
larvae  of  which,  Reaumur,  from  their  being  insatiable 
devoiiref s  of  theqa,  has  nam^d  the  lions  of  the  Aphides. 
The  singular  pedunculated  eggs;  from  which  these 
larvss  proceed  I  shall  describe  when  we  cpme  to' treat 
.^pon  the  eggs  of  ipsecis;  thetlarvas  themgelyes  af ^ 

a -Bx>a\inv  vi.  %83^..   St,  PUrre's  Fo^fl^eyTS. 


rfiirambed  with  a  pair  of  long  crooked  mandiMes  re* 
^^embliag.  horns,  whieh  terminate  in  a  sharp  point,  and 
like  those  of  the  antrlioft  are  perforated,  serving  the 
.insect  instead  of  a  mouth;  for  through  this  orifice 
the  nutriment  passes  doT^n  into  the  stomach.  When 
^tBong^t  the  Aphides,  like  wolves  in  a  sheep-fold,  they 
4ifake  dreadlul  havoc :  half  a  minute  suffices  them  to 
suck  the  largest;  and  the  individuals  of  one  specieii 
clothe  themselves,  like  Hercuids,  with,  the  spoils  of 
Jtheir  hapless  victims. 

Next  in  iniportance  to  these  come  the  aphid  Ivorous 
IlieS' (many  species  of  SyrpAus^  F.),  whose  grubs  are 
r^rmed  witiii  a  8t9gular,mandible,  furnished  like  a  tri- 
dent'with  three  points,  with  which  they  transfix  their 
prey.  They  may  often  be  seen  laid  at  tl^eir  ease  tinder 
:a  leaf-or  upon  a  twig,  environed  by  such  hosts  of  Aphi- 
-des,  that  they  can  devour  hundr/eds  without  changing 
itheir  station ;.  and  their  silly  helpless  prey,  who  are  pro- 
<<rided  with  no  means  of  defence,  so  far  from  thinking  of 
escaping,  frequently  walk  over  the  back  of  their  enemy, 
jand  put  themselves  in  his  way.  When  disposed  to  feed, 
he.fixes  himself  by  his  tail,  and,  being  blind,  gropea 
<«bout  on  every^  side^  as  the  Cyclops  did  for  Ulysses  and 
.his  companions,  till  he  touches  oiie,  which  he  immedi- 
ately trsuisfixes  with  bis  trident,  elevates  into  the  air^ 
'that  he  may  not  be  disturbed  by  its  struggles,  and  soon 
devours.  The  havoc  which  these  grubs  make  amongst 
the  Aphides  is  astonishing.    It  was  but  last  week  thai 
.  I  observed  the  top  of  every  young  shoot  of  the  currant- 
-trees in  my  garden  curled  up  by  myriads  of  these  in- 
sects. On  .examining  them  this  day,  jiot  aii  individual 
Remained ;  but  beneath  each  leaf  are  three  or  four  fuU-' 
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ftd  iftrre  of  aphidivoroUB  fliee,  SttrrolliiA^d'i^ith*&e»p« 
of  die  dkiBS  of  the  slain,  the  trd{Anedbflllt;ir  giac^i^Mlbl 
war&re ;  and  the  young  shoots,  irhose  progteis  bad 
been  entirely  cheeked  by  the  abstraction  of  sap,  are 
again  expanding  vigorously. 

'But  even  these  serviceable  insects  must  yield  the 
palm  to  the  lady-bird  or  lady-cow  {Cocetnelta^  Li.%  tlrt^ 
ikvourite  of  oar  childhood,  which,  as  welt  ^^  most  ofita 
^tongeners,  in  the  lar^a  dtate  feeds  entirely  on  Aphi** 
des^;  and  the  havoc  made  amongst  thefnf  ityay  be  c<m^ 
eeived  from  the  myriads  upon  myriads  of  these  little 
interesting  animals,  Which  are  often  to  be  seen  in  years 
-when  the  plant-louse  abounds.  In  180T  the  shore  M 
Brighton  and  all  the  watering-places  on  the  south  coast 
was  literally  covered  with  them,  to  the  great  surprise 
-and  even  alarm  of  the  inhabitants,  who  were  ighorasl 
that  their  Httle  visitors  were  emigrants  from  the  neigift- 
"bouring  hop-grounds,  where  in  tbeil*  larva  istate  each 
had  slain  his  thousands  and  tens  of  thousands  of  die 
Aphis,  which  under  the  name  of  the  Fly  so  ffiBqufently 
blasts  the  hopes  of  the  hop-grower.  It  is  fortunate  that 
in  most  countries  the  children  have  taken  these  friendly 
Coccinellae  under  their  protection.  In  FVanee  they  re* 
-gard'them  as  sacred  to  the  Virgin,  and  call  them  Vaches 
A  Dieu^  Blte§  de  la  Vletge^  8tc. ;  and  with  us,  commi- 
sedation  for  the  hard  tkie  of  a  mother,  whose  ^  house 
is  on  fire  and  children  at  home,*'  ensures  them  hind 

a  Tli«  Ur?te  of  sone  species  of  Goccinelle  fbed,  acooriin^  to  Pftif.  D . 
Eeicli»  solely  on  the  leaves  of  plants;  ar  that  of  €•  JUtrof  %^Aa(iff,  whiob 
eats  the  leaves  of  common  heath  {Erica  vulgaru)  after  the  manner  of  the 
larvo  of  Lepidoptera*  Der  GtsclUchaft  natwrf,  Fr,  in  BerUn  Mag.  &c. 
th  99*.  * 
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ttaatnient  aad  liberty.  Even  the  h<yp-grow^>8  are  be^ 
eoning  sensible  of  their  servipes,  and^  as  I  |un  informed, 
^re  boys  to  prevent  birds  from  xles^oying  then* — H 
we  could  but  discover  a  mode  of  inoreaaing  these  in* 
Beets  at  will,  we  might  not  only,  as  Dr«  Darwin  has 
suggested,  clear  our  hot^hooses  of  Aphides  by  their 
means,  but  render  our  crops  of  hops  much  more  eii^ 
lain  than  they  now  are.  Even  without-.tiM^  linow^ 
ledge,  nothing  is  more  easy,  as  I  have  eg^perienced, 
thatt  to  clear  a  plant  or  small  jteee  by  placing  upon  it 
several  larvae  of  GoceiMlte  oi^  of  aphidivorpus  flies 
collected  from  less  valuai^le  vegetables. 
-  Xastly,  to  cliMe  this  list  of  imparasitic  insectivorous 
larv»,  1 4Aay /mention  thos^  of  Liatreille^s  ge^us  Volu^ 
cellm  {S^rphusj  F.),  so  remarkable  for  their  radiated 
amis,  which  live  in  the  nests  of  humble-becto,  braving 
the  fury  of  their  stings  and  devouring  their  ynang; 
and  the  ant-lion  (Mj/rmeleon)  and  Reaumur's  impror 
perly  named  w<ntn-lion  {RhagtOy  F.),  whose  singohir 
stratagems  will  be  detailed  in  a  slibsequeitt  letteir, 
both  of  which  destroy  great  numbers  of  insects  that 
are  so  unfortunate  as  to  &11  into  their  toils. 

The  pamsUic  larvie,  an  extremely  numerous  tribe^ 
must  next  be  considered.  These,  with  the  exception 
of  a  very  few  individuals,  beloag  to  the  .order  Hjfme^ 
nopUra^  and  wfercHinduded  by  linne  under  his  vast 
genns  Ichneutnouy  so  named  from  the  analogy  between 
their  services  and  those  of  the  Egyptian-  Ichneiunons 
(  Viverra  Jkhneunum^  L.),  the  former  being  equally  imi> 
pelrfant  as  destroyers  of  insects,  with  the  latter  as  Jb^ 
'tourers  of  serpents,  the  eggs  of  crocodiles,  &c. 

The  habits  of  the  whole  of  this  tribe,  which  properly 
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inclades  a  great  number  of  diatinct  gen^ra^  are  aimriliir* 
They  all  oviposit  in  living  iasects,  chieiy  while  in  ttie 
larva  state,  sometimes  while  pnpm(Ich*  Pitparuntj  L.); 
and  even,  while  in  the  egg  state  (Ick.  Oxmlorumyld^y^ 
but  not,  as  far  as  is  known,  in  perfect  insecCs. .  The 
.eggs  tjius  deposited  soon  hatch  into  grubs,  which  im* 
mediately  attack  their  victim,  and  in  the  end  insure  its 
distraction.  The  number  of  eggs  committed  to  eiu^li 
inftividual  varies  according  to  its  size,  and  that  of  tlu^ 
grubs  which  are  to  spring  from  them ;  being  in  most 
cases. one  only,  but  in  others  amounting  to.some  hun-* 
dreds. 

From  the  observations  hitherto  made  by  entomolo* 
gists,  the  great  body  of  the  Ichneumon  tribe  is  princi* 
pally,  employed  in*  keeping  within  their  proper  limits 
the.  infinite  host  of  lepidopterous  larvae,  destroying, 
however,  many  insects  of  other  orders ;  and  perhaps  if 
•jdie  larvffi.of  these  last  fell  equally  under  our  observa* 
tion.^with  those  of  the  former,  we  might  discQyer  that 
,|ew/exi8tuninfested  by  their  appropriate  parasite.  Such 
is  the  .activity  and  address  of  the  IckmevmotMw^  th^t 
scarcely  any  concealment,  except  perhaps  the  waters^ 
can. secure  their  prey  from  them;  and  neither  bulk, 
icourage,  nor  ferocity  avail  to  terrify  them  from  effecting 
thair  purpose.  They  attack,  the  ruthless  spider  in  his 
:toils :  they  discover  the  retreat  of  the  little  bee,  that  for 
sa£^  bores  deep  into  timber;  and  though  its  enemy 
•Ichneumon  cannot  enter  its  cell,  by  means  of  her  long 
•ovip»ositor.^;8he  reaches  the  helpless  grub,  whidi  its 
•parent,  vainly  thought  secured  from  every  foe,  and  de- 
posits in  it  an  egg,  which  produces  a  larva  that  destroys 
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tt*.  In  Tain  does  the  destructive  Cectdomyia  6t  the 
whesit  conceal  its  larvae  within  the  glumes  that'so  closely 
cover  the  grain ;  three  species  of  these  minute  benefac- 
toYs  of  our  race,  sent  in  mercy  by  Heaven,  know  how 
to  introduce  their  eggs  into  theiii,  thus  preventing  the 
mischief  they  would  otherwise  occasion,  and  saving 
mankind  from  th^  horrors  of  famine^.  In  vain  also 
the  Cynips  by  its  magic  touch  produces  the  curioufli 
excrescences  on  various  trees  aild  plants,  called  galls, 
for  the  nutriment  and  defence  of  its  progeny :  the  pa- 
rasite species  attached  to  it  discovers  its  secret  cham- 

* 

ber,  pierces  its  wall  however  thick,  and  commits  the 
destroying  egg  to  its  offspring.  Even  the  clover-wee- 
vil is  not  secure  within  the  legumen  of  that  plant;  nor 
the  wire-worm  in  the  earth,  from  thfeir  ichiieumdnidan 
foes.  I  have  received  from  the  late  Mr.  Markwick  that 
of  the  former,  and  Mr.  Paul  has  shown  me  the  destroyer 
c^f  the  latter,  which  belongs  to  Latreille's  genus  JProc- 
totrupes.  Others  are  not  more  secured  by  the  repulsive' 
nature  of  the  substance  they  inhabit;  for  two  species 
at  least  of  Ichneumon  ^  know  how  to  oviposit  it  in  ster- 
corarious  larvae  without  soiling  their  Wiiigs  or  bodies. 

Tlie  ichneumonidan  parasites  are  either  external  or 
iHternaL  Thus  the  species  above  alluded  to,  which  at< 
tacks  spiders,  does  ilot  live  within  their  bodies,  but  re- 
mains on  th^  outside  **;  and  the  larva  of  Ichneumon  lu'^ 
icuSy  which  adheres  by  one  end  to  the  shell  of  the  bulbi- 
feroas  egg  that  produced  it,  does  not  enter  the  cater- 
pilht  of  Bomhyx  villicay  the  moth  upon  which  it  feeds  *.' 

•  Marsfaam  in  Linn.  Trans,  iii.  26.  b  See  above,  p.  ITS-ITS. 

c  I,  Manducatory  Panz.  Fn,  Oerm.  78. 4^ ;  and  another  species  allied  to 
/.  Aheliator^  P.,  wHith  I  bft?e  namvd  /,  StercotttioTj.  .    : 
4  De  Gcer,  U;  seS.  e  Jbid^  851.5. 
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But  thereat  majority  of  these  aajimils  oviposit  within; 
the  body  of  the  insect  to  which  they  are  assigned^  from, 
whence,  after  having  consumed  the  interiorjind  become 
pupe,  they  emefge  in  their  perfect  state.  An  idea  of 
the  services  rendered  to  us  by  those  Ichneumons  which 
prey  upon  noxious  larvae  may  be  formed  from  tbefiict^ 
that  out  of  thirty  individuals  of  the  common  cabbage 
caterpillar  (the  larvae  ofPapilipJSmssictitywhich  Reau^- 
mur  put  into  a  glass  to  feed,  twenty-five  were  fatally 
pierced  by  an  Ichneumon  (J.  globatus^),  Andif  wecom^* 
pare  the  myriads  of  caterpillars  that  often  attack  our- 
cabbages  and  brocoli  with  the  small  number  of  bntter-^^ 
^ies  of  this  species  which  usually  appear,  we  may  con-^. 
jecture  that  they  ar^  commonly  destroyed  in  some  sueb 
proportion — ^a  circumstance  that  will  lead  us  thankfiiU]i» 
to  acknowledge  the  goodness  of  Provide&oe,  whicli  l^ 
providing  such  a  check  has  prevented  the  utter  destiw*. 
tion  of  the  Brassijca  genus,  including  some  of  oUr  mosfe 
esteemed  and  useful  vegetables. 

The  parasites  are  not  wholly  confined  to  tiie  ordei^ 
Jlj^menoptera :  some  insects  of  other  orders,  though 
comparatively  very  few,  destroy ,our  little  enemies  in 
the  same  way.  Mtisca  LarvarumymA  another  like  it 
^escribed  by  De  Geer,  lay  their  eggs  in  caterpillars  and- 
Qther  larvae^;  and  Reaumur  describes  several  odft^ 
flies  of  similar  habits^.  The  order  also,  ef  Str^i* 
P^era,  lately  established  %  appears  to  be  idtogetK«r  piK 
rasitic ;  but  with  this  diffsresuce  from  the  JehneumomdcBy 
that  tliese  extraordinary  animals,  are  fomid  only  up<Mft 
Hymenoptera  in  their  perfect  state,  and  do  not  appear 

*  Rcaam.ii.419.  b  De-Geer^i.  196,  vi,U.  Si 

c  Reaiim.U  440^4.  d  Ximi.  Trmm^  9^* 
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tgr^esfvof  the  inseets  up«l^  which  they  prey,  but  pro*' 
hiihly  prevent  Aeir  breeding.  The  species  at  pres^it 
kaown  a^re  bva^d  inte  two  genera,  Xenos  and  SiylopSy 
wkkh  am  confined  to  Melitta^  and  Vespa^. 
,  Tile  next  description  of  insect  destroyers  are  those 
vhieh  il^vour  them  in  thejr^r^^  and  last  states. — :No 
booties  «re  more  common  after  the  summer  is  confirmed^ 
than  the  species  of  the  genus  Cantharis.  Preysler  in? 
fyrm%  MS  that  the  grub  of  C.Jusca  destroys  a  great  many 
other  l^viB^,  and  I  have  observed  the  imago  devour 
these  and  also  Dipiera, — Linne  has  with  justice  deno«^ 
iptnated  the  OdiMfete  the  timers  of  insects.  Though  do- 
eorated  with  brilliant  colours,  they  prey  upon  the  whole 
insect  race;  their  formidablejaws  whichcross  each  other 
are  armed  with  fearfiil  fangs,  showing  to  what  use  they^ 
are  applicable ;  and  the  extreme  velocity  with  which 
th^  can  either  fun  or  fly,  renders  hopeless  any  attempt 
%o  elu4e  their  piursuit.  Their  larvsB  are  also  equally 
tremendous  with  the  imago,  having  six  eyes,  three  on 
each  side,  seated  on  a  lateral  elevation  of  the  head, 
whichlooklikethoseofspidersjandbesidestheirthreat* 
ening  jaws  armed  with  a  strong  internal  tooth,  bei^g 
fttrnished  with  a  pair  of  spines  resembling  somewhat 
the  sting  of  a  scorpion,  which  stand  erect  upon  the  back 
of  the  abdomen,  and  give  them  a  most  ferocious  aspect  \ 
This  Ifkst  apparatus,'  according  to  Clairville,  serves  the 
purpose  of  an  anchor  for  retaining  them  at  any  heigitt 
in  their  deep  cells  ^  Most  of  the  aquatic  beetles,  at 
least  the  Gyrini  and  Dytisci,  prey  upon  other  insects 

a  KirbyV J^«n.  Ap.  Jng.  ii.  UO*l  13.     b  Rossi  Fit.  Etruu^  Mant. 
c  Prej8.  Bomiach.  Inukt.  59. 61.  d  |?lats  XVII.  Fm.  13. 

«  Eniom.  Uekfetiquiii^  it.  I»8.  ^      .  .         ^ 
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both  in  their  first  and  final  state.   The  lanra?  of  the  laii^ 
ter  have  long  been  observed  and  described  under  th<$^ 
name  of  Squillw^  and  are  remarkable  for  having  their- 
mandibles  adapted  for  suction  like  those  of  Hemerobinsr 
and  Myrmeleon :  but  they  are  not  like  thiem  deprived 
of  a  n^outh,  being  able  to  devour  by  masticdtion  a9 
well  as  by  suction.— Another  tribe  of  this  order  whichr 
:tboUnds  in  species,  the  CarabidcB,  is  universally  insec- 
tivorous.    One  of  the  most  destructive  is  the  gftib  of  ah 
Tery  beautiful  species,  an  English  specimen  of  which 
would  be  a  great  acquisition  to  your  cabinet,  it  being- 
one  of  our  rarest  insects  %  I  mean  Calosoma  Sycophanta, 
This  animal  takes  up  its  station  in  the  nests  of  Bambjfjif 
processionea  and  other  moths,  and  sometimes  fills  itself 
lo  full  with  these  caterpillars^  which  we  cannot  handle 
or  even  approach  without  injury,  as  to  be  rendered  in- 
eapable  of  motion  and  appear  ready  to  burst.  Anothei* 
heautiful  insect  of  this  tribe,  Carabus  auratusj  known 
in  France  by  the  name  of  Vinaigriet^  is  supposed  to  de- 
stroy  more  cockchafers  than  all  their  other  eteemies^ 
attacking  and  killing  the  females  at  the  moment  of  ovi-* 
jposition,  and  thus  preventing  the  birth  of  thousands  of 
young  grubs  ^.  Lastly  come  the  S{aphylinida:^  many  of 
which  prey  upon  insects  as  well  as  on  putrescent  sub^ 
stances.    Mr.  Lehmann  tells  us  that  some  of  them  are 
Very  useful  in  destroying  the  great  enemy  of  oiir  crop& 
of  clover  seed,  ApionJlaxAfemoratuin^f. 

a  One  was  taken  at  Aldeburgh  in  Suffolk  by  Dr.  Crabbe,  t6e  ee^- 
Krated  poet  i  another  by  a  young  lady  at  Southwold^  which  is  nowintb^ 
cabinet  of  W.  J.  Hooker,  esq. ;  and  a  third  by  a  boy  at  Morwick,craw^ 
ing  up  a  waU,  which  was  purdiased  of  him  by  S.  WflkiDy  ewj^ 

b  Latr.  Au(:^af.x.]1»K 

<  Unn.  Tram.  li.  149.    Kirbj,  Mi.  iz«  49.  0.> 
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'^  AmoBg8t<ihedeT0iirerBofinsecisiiitkdr|ier/^cf8tat^ 
only,  nrust  be  ranked  a  few  of  the  social  tribes,  ants, 
waqpe,  and  hornets.  The  first-mentioned  indefatigable 
and  indostrions  creatihres  kill  and  carry  off  great  num- 
bers of  insects  of  every  description  tottbeir  nests,  and 
prodigious  are  iheir  efforts  in  this  vrot^    I  have  sees* 
an  ant  dragging  a  wild  bee  many  times  bigger  than  it* 
self;  and  there  was  brought  to  me  this  very  morning 
while- writing  tiiis  letter,  an  Elater  qnite  alive  and  ae^ 
tive,  which  liiree  or  four  ants  in  spite  of  its  struggles 
wm-e  carrying  off.  An  observing  friend  of  mine%  who 
was  some  time  in  Antigua,  informed  me  that  in  that 
island^  a  kind  of  ant  which  construct  their  nests  in  the 
roofe  of  hooses,  when  they  meet  with  any  animal  larger 
thUtt  th^y  can  carry  offaUve,  such  as  a  cockroach,  &€., 
will  hold  it  by  the  legs  so  that  it  cannot  move,tiU  some 
of  thevLget  iqpbn  it  and  dispatch  it,  and  th^  with  in^ 
^redUble  labour  carry  it  up  to  their  liest.   Madam  Ma- 
rian, inher.»cc6unt  of  the  periodical  ants  mentioned  to 
yon  iiefoite%  and  which  is  confirmed  by  Azatii%  notices 
diesr  deaving  the  houses  of  cockroaches  and  similar 
anmrals  i  '^ahd  the  Formica  amn&ara  is  very  useful  in 
Ceylon  iii'destroying  the  larger  ant,  the  white  ant  and 
the  cockroach*'. 

You  are  not  perhaps  aceustomed  to  regard  wasps  and 
hornets  as  of  any  use  to  ns ;  hvt  they  certainly  destroy 
^n  infinite  numliier  of  flies  and  other  annoying  insects. 
Tfe  year  181 1  was  remarkaUe  for  the  small  number  of 
wasps,  though  many  females  appeared  in  the  spring, 

a  H.  Kittoe,  Esq.  t»  p.  124. 

«  Voyages^  i  185.  d-  PercivaVs  Cryhm^  807. 

VOIi.  I.  T  ; 
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scarcely,  any  aeaters  being  to  be  seen  in  theaittaii^*; 
and  probably  in  consequence  of  this  circumstance^  flies 
in  many  places  were  so  extremely  numerous  as  to  be 
quite  a  nuisance.  Reaumur  has^obserredthat  in  France 
the  butchers  are  very  glad  to  have  wsisps  attend  their 
stalls,  for  the  sake  of  their  services  in  drtvii^g  away  the 
flesh-fly ;  and  if  we  may  believe  the  author  of  Hector 
St.  John's  Avierican  Ijttters^  the  farmers  in  some  parts 
of  the  United  States  are  so  well  aware  of  their  utility 
in  this  respect,  as  to  suspend  in  their  sitting*room9  a 
hornet's,  nest,  the  occupants  of  which  prey  upon  the 
flies  without  molesting  the  family. 

There  are  other  devourers  of  insects  in  their  perfect 
state,  the  manners  and  food  of  whose  larvae  we  are  un*' 
acquainted  with.  St.  Pierre  speaks  of  a  lady-bird,  but 
it  probably  belonged  to  some  other  genus,  of  a  fine  vio- 
let  colour,  with  a  head  like  a  ruby^jtvhich  he  saw  carry 
off  a  butterfly^.  Linn^  informs  us  timt  C/eftf^yormica- 
rius  devours  Anobium  pertinax.  A  fly  related  ta  jthe 
Pdnorpa  coma»2<iit^  appears  created  to  instill  terror  into 
the.pitiless  hearts  of  the  tyrants  of  our  lakes  and  pools, 
—the all-devouring  Libellulidas  ^.  The  Asilr also,  which 
are  always  upon  the  chase,  seize  insects  w'ith:  their  an- 
terior legs  and  suck  them  with*  their  haustellum.  The 
cognate  genus  Dioctria,  particularly jD.  cskmdieay  prey 
upoa  Hj/menoptera^  by  some  unknown  means  instan- 
taneously killing  the  insect  they  seizes  Many  species 
also  of  Empis,  whose  haustellum  resembles  the  beak  of 

«  Mr.  Knight  made  the  same  obtertation  io  1806,  and  supposes  the 
scarcity  of  neuters  arose  from  the  want  of  males  to  imptegnate  the  fe^ 
males.  Phito$.Tram,  l80T,p.^^. 

b  St.  Pierre,  Foy.  73.  ^    c  Leaser,  U  i.  863,  note. 
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a  Inrd,  carry  off  in  it  TipuUdte  and  other  small  Dipfera^ 
and  what  is  remarkable,  ybu  can  seldom  take  these  in^ 
sects  in  coitu,  but  the  female  has  a  Tipula,  some  -fly,  or 
sometimes  beetle,  in  her  mouth.  Can  this  be  to  depo-* 
sit:  ber  eggps  in,  as  soon  as  they  are  impregnated  by  the 
maleFodr  is  it  designed  for  the  nuptial  feast  ?  Ev^t 
Scaiophaga stercoraria  (Muscayli^)  a,nd scybalariay  and 
probably  n^gny  others  of  the  6ame  tribe^  feed  upon  small 
flies,  though  their  proboscis  does  not  seem  jso  well 
adapted  for  animal  as  for  yegetable  food. 

The  most  unrelenting  devourers  of  insects  appearto 
be  those  belonging  to  my  fourth  division,  which  attack 
tbem.'under  every  form.  These  begin  the  work  of  de- 
struction when  they  arelarres,  and  continue  it  during 
the  wbole  of  their  existence. — ^The  earwig  that  haunts 
ereqry  dose  ^aoe  in  our  gardens,  and  defiles  whateyer 
it  enters,  probably  insoibe  degree  makes  up  for  itsra- 
rages  by  diminishing  the  number  of  other  insects.  The 
cowupdlfy 'and  cruel  Mantis,  which  riltis  away  from  an 
.  ant,  will  destroy  in  abundance  helpless  'flies,  using  its 
anterior  tibiae,  which  with  the  thigh  form  a  kind  of  for- 
ceps^ to- seize  its  prey.  The  wateN3cOrpioiis'(iVqpa, 
'Ranatra^WAd  Naucoris)^  whose  fore  legs  are  madelHce 
those  of  the  Mantis,  the  watep«boatman  iNotoneeia)^ 
which  alwmys  swims  upon  its  back,  and  theSigara,  all 
live  1^  rapine,  and  prey  upmi  aquatic  insects^  Some 
^thifi  ^ribe  are  so  saiage  that/they  seem  to  love  de- 
slnietion  for  its  crwn  sake.  One^i^Nepa  dnefta}  which 
was  put  into  a  basin  of  water  with  several  young  tad- 
poles, killed  iheni  all  without  attempting  to  eat  one. 

Those  remarkable  genera  of  the  extensive  tribe  of 
bugs  (Cmicufe),  which  glide  over  the  surfooe  of  every 
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pocA  wiih  Birah  n^iidity^  b^uig  gifted  with  the  fibcnltjr 
9f  widkiftg  tpon  the  watw,  the  Hydtom/f^ra^  VeSm,  and 
6err&  tyf  liatreitte^  sijAndst  also  upon  aquatic  inaeets*. 
A  l«i*geiiainber  of  {he  same  tribe  plunge  their  rostmi^ 
HitD  th^larrv  of  Lepidopiera^  and  suck  the  contents 
«f  thfeif  bodies ;  and  Redatius  ptrsanaiuSy  which  ought 
Mi  that  account  to  be  enconraged,  is  pcirticularly  fend 
^f  the  bed^'bng'. 

But  of  aU  the  tosectsihat  are  locomotive  and  pursue 
*  their  prey  in  every  slater  none  are  greatei^  Qi^anies  of 
tilejr  leUow  tribes  than  the  LibdlnUdm^  and  none  are> 
pratided  with  more  powerful  and  singular  instruments 
of' aiMailH*  In  the  larva  and  pupa  states,  during  wUdi 
they  UvtEi  in  t)ie  water  and  pirey  upon  aquadc  insects^ 
thisyareiftitmshedwith  twopair  of  strong  jaws,  oovered 
by  ii  kikid  of  mask  armed  widi  a  pair  of  Ibreeps  or 
clftwl)  which  the  smianl  hbs  thepower  of  pu$htng  from 
it  tis  catch  akiy  thtilg  at  a  dsstaaioe\  Whien  an  aquatic 
inaeot  passes  within  its  reach^  ft  suddenly  darts  forth 
t)l0«A0sk,.<^($nstke  Ibreeps,  seiMS  the  ulifortaoate 
vi<^ii>^  iMd  brings  it  irithiti  th^.  i^totioa  of  il»  jaws. 

WIm^u  ^y  ^uasume  the  imago  state,  their  habits  da 
iicK;I}ke4ho9eof  the  white  anti,  beeomi^'mare  mild  and 
gMile^  but  pa  the  ccfntnuey  are  m^Nre  sanguinary  and 
tUf^ous  than  ere^;  sei  that  the  name  given  to^tbem 
in  £Hglai)d,  ^^Dfngo^i^fijfts,"  seems  muohimiBe^al^H* 
caMe^tteiaf  f  ]>snioi3elks^ ''%  whkhtheFrea^ 
gliM^them.  Their  liiotioasit'tstrue  are  light  and  airy; 
their  dress  ift  ttlky,  briUiant  and  variegated^  and  trim* 
medwiththe  finest  laca  ^-t1Sofs^the  resemblance  holds; 
Ijittt 'their  fnirpofte,  except  ai  the  time  of  love,  is  alwaj-s 

»Rti|ttlm,  ?i.  400.  /•  9««^99.     Piavs  RVI.  fte.  5.  a. 
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'dettmction,  in  whicb  Burely  tkey  have  no  reBen^lancig 
to  the  ladies,  I  have  been  much  amused  by  obderving^ 
the  procdedtngs  of  a  species  not  uncommon  here,  Which 
howevet  is  nondescript.  It  keeps  wheeling  round  and 
rmmd,  and  backtvrards  and  forwards,  over  a  co&sideP<» 
able  portioaof  the  pool  it  frequents,  if  one  of  the  sam^ 
species  comes  in  its  way,  a  battle  ensues ;  if  other  spe^ 
ciea  of  Ubeliutidie  presume  to  approach,  it  drives  them^ 
away,  and  it  is  continually  engaged  in  catching  IHify- 
ganes^  and  other  insects  (tot  the  speCies^  of  this  Ui^ 
aU  catch  their  prey  when  on  the  wing,  and  tb^r  large 
«ye8  seem  given  them  to  enable  theoithe  more  readily 
to  do  this,)  that  fly  over  the  waW^  pulling  ^  thck 
wings  vritkgreat  adroitness  and  devouring  in  an  in^rl^nt 
tbecontenits  of  the  body.  From  the  number  of  insects 
«f  this  tribe  which  are  every  whereto  be  obtiierv^,  we 
may  conjecture  how  useftil  they  must  be  in  preventing 
too  great  a  muhiplication  of  the  other' species  of  the 
class  to  which  they  belong.  ^ 

Liastly,  under  this  head,  not  to  dwell  upon  some  othei^ 
apterous  genera,  devourers  of  insects,  as  the  scorpion 
and  centipede,  Phalangium  and  Solpuga,  must  be  eniH 
merated  the  whole  world  of  Spider.s,  extremely  ne-^ 
morons  both  in  species  and  individuals,  which  subsist 
entirely  upon  insects,  spreading  with  infinite  art  and 
skill  Iheir  nets  and  webs  to  arrest  the  flight  of  the  heed>^ 
less  and  unwary  summer  tribes  that  fill  the  air,  which 
jare  hourly  caught  by  thousands  in  their  toils ;  one  of 
them  (Aranea  iS-guttnta  Rossi),  we  are  told,  evenat^ 
tacking  the  redoubted  Scorpion** 

So  much  for  the  insect  benefactors  to  whom  it  is  given 

«  Thiebant  de  Bemraud^s  Voyage  to  Elfcr,  p.  3\, 
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in  charge  to  keep  the  animals  of  their  own  class  within 
their  proper  limits ;  and  I  cannot  doubt  that  you  will 
recognise  the  goodness  of  the  Great  Parent  in  provid- 
ing such  an  army  of  counterchecks  to  the  natural  ten-* 
dency  of  almost  all  insects  to  incalculable  increase.  But 
before  I  quit  this  subject  I  must  call  your  attention  to 
what  may  be  denominated  cannibal  insects ^  since  in  spite 
of  those  declaimers  who  would  persuade  us  that  man  is 
the  only  animal  that  preys  upon  his  own  species  %  a 
large  number  of  insects  are  guilty  of  the  same  offence. 
Reaumur  tells  us,  thkt  having  put  into  a  glass  vessel 
twenty  caterpillars  of  the  same  species  which  he  was 
careful  to  supply  with  their  appropriate  food,  they  ne- 
vertheless devoured  each  other  until  one  only  survi- 
ved^; and  De  Geer  relates  several  similar  instances^: 
The  younger  larvas  of  Calosoma  Sycophanta  ofben  take 
advantage  of  the  helpless  inactivity  into  which  the  glut- 
tony of  their  maturer  comrades  has  thrown  them,  and 
fl^om  mere  wantonness  it  should  seem,  when  in  no  need 
of  other  food,  pierce  and  devour  them.  A  ferocity  not 
less  savage  exists  amongst  the  Mantes.   These  insects 
have  their  fore  legs  of  a  construction  not  unlike  that 
of  a  sabre ;  and  they  can  as  dexterously  cleave  their 
antagonist  in  tWo,  or  cut  off  his  head  at  a  stroke,  as  the 
most  expert  hussar.  In  this  way  they  often  treat  each 
other,  even  the  sexes  fighting  with  the  most  savage  ani- 
mosity.   Rosel  endeavoured  to  rear  several  specimens 

^  ^  Even  Tyger  fell  and  fallen  Bear 

Their  likeness  and  their  lineaf^e  spare. 
Bfan  only  man  kind  nature's  plan, 
And  tnrns  the  fierce  pursuit  on  Man !  ** 

ScoU^s  Rokehy^cBXiio  iir.  I. 
?>  Reaumur,  ii.  413.  «  De  Geer^i.  533.  it|. 361.  t,  400.  vi.91, 
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atM.  reli^asoj  but  always  failed,  the  stronger  con- 
atantly  devouring  the  weaker*.  This  ferocious  propen- 
sity  the  Chin^^e  children  have,  according  to  Mr.  Bar- 
row, employed  as  a  source  of  barbarous  amusement, 
selMng  to  their  comrades  bamboo  cages  containing 
each  a 'Mantis,  which  are  put  together  to  fight.  You 
will  think  it  singular  that  both  in  Europe  and  Africa 
these  cruel  insects  h^ve  obtained  a  character  for  gen- 
tleness of  disposition,  and  even  sanctity.  This  has 
arisen  from  the  upright  or  sitting  position,  with' the 
fore  legs  bent,  assumed  in  watching  for  their  prey, 
which  the  vulgar  have  supposed  to  be  a  praying  pos- 
ture, and  hence  adopted  the  belief  that  a  child  or  tra- 
veller that  bad  lost  his  road  would  be  guided  by  taking 
one  of  these  pious  insects  in  his  hands  and  observing 
what  way  it  pointed.  Mantis  fausta^  though  not  as 
some  suppose  worshipped  by  the  Hottentots,  is  yet 
greatly  esteemed  by  them,  and  they  regard  the  person 
upon  whom  it  alights  as  highly  fortunate^.  A  similar 
unnatural  ferocity  is  exhibited  by  Acheta  campesirisyy 
of  which  having  put  the  sexes  into  a  box,  I  found  on 
examining  them  that  the  female  had  begun  to  make 
her  meal  off  her  companion. — ^The  malign  aspect  of 
the  scoipion  lea^  us  to  expect  from  it  unnatural 
erueky,  and  its  manners  fulfil  this  expectation.  Maii-o 
pertuis  put  a  hundred  scorpions  together,  and  a  gene- 
ral and  murderous  battle  immediately  began.  ^Imost ' 
all  were  massacred  in  the  space,  of  a  few  days  without 
distinction  of  age  or  sex,  and  devoured  by  the  survi- 
vors. He  informs  us  also  that  they  often  devour  their 
own'<^spring  as  soon  as  they  are  boru^    Spiders  are 

a  RomI,  iv.  96.  b  Thttnberg's  Traoels^  ii.  60. 

(^  De  Geer^vii.  333. 
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equally  faroetovd  ia  tb^  babiii,  figkting  aaiiguiifiirjfv 
bfktiles,  which  Bomelimes  end  in.  the  death  of  both  com* 
bfttants ;  and  the  firauiles  do  imt  yield  loathe  Mantes  ia 
their  unnatural  cruelty  to  their  mates.  Woe  betq^dn 
male  spider  that  after  an  union  doee  not  with  all  speed 
mahe  his  esci^e  from  the  fiings  of  his  partner  1  Nay^ 
De  Geer  saw  one  that,  in  the  midst  of  hm  preparatory 
caresses,  was  seiced  by  the  object  of  his  attentions,  ex^ 
ipel^ped  by  her  in  a  web,  and  dien  devoured-^a  sight' 
which,  he  observes,  filled  \dm  with  horror  and  iii^« 
itatifHi\ 

Such  are  the  benefits  which  we  derive  from  the  in* 
sects  that  keep  each  other  in  check.  Here  they  are  the 
destmyers  to  which  we  are  chiefly  indebted :  but  we  are 
in  another  pcant  of  view  under  nearly  equal  obligations 
tathe  destroyed;  for  they  are  insects,  eith^  wholly  or 
in  part,  that  form  the  f€K>d  of  some  of  our  most  esteemed 
fis^ies,  and  of  birds  that  are  not  more  valuable  to  us  as 
articles  for  the  table,  than  as  the  songsters  that  eifUvea 
our  groves*  But  before  proceeding  to  the  detoils  which 
iMs  view  ctf  the  subject  involves,  I  ought  not  to  omit 
pointing  out  to  you  that  many  quadrupeds,  whkk 
though  not  all  of  direct  utility  to  us  are  dcnsbttess  nf 
importance  in  the  scale  of  being,  derive  a  conrideraUe 
part  of  their  subsistence  from  insects. 

The  harmless  hedgehog  and  the  iiN»le,  to  begin  at 
the  lower  end  of  the  s^iea,  are  both  said  to  be  insac- 
tivorous^;  the  latter  devouring  forge  quantities  of  the 
wire-^orms.  The  greedy  swine  will  root  up  whole 
acres  in  search  of  the  grubs  of  cockchafi^s,  of  wbieb 

a  Dc  Gecr,  vii.  180.  b  Binglcy, ».  $i^ 


llTDULBCar  B£SEVlTSDCKlVEDFAO«  IlllMVf;.    iBt 

thAy  are  very  fiind ;  and  perbaps  the  good  ihey  d(^  it 
crater,  tkan  ilie  bavm^  if  iheir  attack  he  coafinad  4o 
^rass.tliat  hairing  been  undermined  by  these  gfiSLlk 
'wtmli  soon  die :  they  abo  dig  up  the  lar¥«e  of  the  de« 
strvctive  TeMgoniaseptemJ^tim,  called  the  Aroerieaa 
locust  %  on  whiehy  whan  in  their  perfect  state^  the 
aquirrels  are  said  to  gi*ow  Alt'!.  The  badger,  Lesser 
informs  us,  will  eat  beetles ;  and  its  kinsman  the  bear 
has  the  character  of  being  yery  fond  of  ants  and  of 
honey ;  which  last  is  al«o  said  to  be  a  favourite  article 
with  the  fox,  who  has  sometimes  the  audacity  to  over- 
turn bee-hives,  and  even  to  attack  wasps'  nests  in 
searcli  of  it.     He  will  also  eat  beetles. 

Sparrmo^n  has  given  an  a.i»nsing  account  of  the  ho* 
ney">ratel,  (  Vioerra  mdlivora^)  which  has  a  particular 
instinct  enabling  it  to  discover  bees,  and  attack  them 
in  their  entrenchments.  Near  sun«*set  the  ratel  will 
sit  and  hold  one  of  his  paws  before  his  eyes,  in  order 
to  get  a  distinct  view  of  the  object  of  his  pursuit ;  and 
when,  in  consequence  of  his  peering  about  in  this 
manner,  he  sees  any  h^es  flying,  he  knows  that  at  this 
time  of  the  day  they  are  making  for  their  habitations, 
whither  he  follows  them,  and  so  attains  hift  ei^^ 
Another  species  of  Yiverra  (  V.  prshenniis)  is  also  re- 
nted to  be  an  eager  insect-hunter.  The  youn^  ar- 
fioadillos  feed  on  a  species^of  locust ;  but  no  quadruped 
ean  with  more  propriety  be  called  insectivorous  than 
the  ant**eaters  (Jiifyrmeeopkaga)^  which,  as  their  name 
imports,  live,  upon  ants.  The  great  ant-eater,  when 
he  corned  to  an  ant*hill,  scratches  it  up  with  his  long 

*Bingley,  iii.«7.  b  CoUinson  in  PMlos,  TVcnf.lTeS. 
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claws,  and  thea  unfolds  his  sleailer  wonn4ike  toague^ 
(which  is  more  than  two  feet  long,  and  wet  with  sa* 
liva,)  and  when  coTered  widi  a^js  draws  it  back  into 
his  mouth  and  swallows  thousands  of  them  alive,  re* 
newing  the  operation  till  no  more  are  to  be  found. 
He  aboclimbfi  trees  in  search  of  wood-lioe  and  wild 
honey.  Bats,  as  every  .one  knows,  are  always  flitting 
about  in  summer  evenings,  hawking  for  insects:  and 
the  Iiemur  and  monkeys  will  also  eat  them. 

Insects  likewise  afford  a  favourite  kind  of  food  to 
many  reptiles:  the  tortoise ;  frogs  and  toads ;  and  lir 
sards  too  of  different  kinds.  St.  Pierre  mentions  a 
small  and  very  handsome  species  in  the  island  of  Mau- 
ritius, that  pursues  them  into  the  houses,  climbs  up 
the  walls,  and  even  walks  over  glass,  watching  with 
great  patience  lor  an  opportunity  of  catching  them*.. 
The  common  snake  also  is  said  to  receive  part  of  its 
nutriment  from  them.  ' 

But  to  revert  to  insects  as  indirectly  advantageous 
to  us,  by  furnishing  food  to  fishes  and  birds,  beginning 
with  the  former. 

Our  rivers  abound  with^^A  of  various  kinds,  which 
at  particular  seasons  derive  a  principal  part  of  their 
f€K>d  from  insects,  as  the  numerous  species  of  the  sal- 
mon and  carp  genus.  These  chiefly  prey  upon  the  va- 
rious kinds  of  Phryganese,  in  their  larva  state  called 
eascf-  or  caddis-worms ;  and  in  their  imago  may-flie^ 
(though  this  last  denomination  properly  belongs  only 
to  the  Sto/t«  lutaria,  which  generally  appears  in  that 
month,)  and  Ephemerae.  Besides  these,  the  waters 
^warm  with  insects  of  every  order,  as  numerous  in 

«  St.  Pierce,  Fity^lS. 
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proportion  to  the  space  they  inhabit^  as  those  thut  fill 
the  air,  which  form  the  sole  nutrioient  of  multitude* 
of  our-  fish,  and  the  partial  support  of  almost  all. 

Reaumur  has  given  us  a  very  entertaining  account 
of  the  infinite  hosts  of  Ephemerse  that  by  myriads  of 
millions  emefrge  at  a  certain  season  of  the  year  from 
some  of  the  rivers  in  France,  which,  as  it  is  well  worth 
your  attention,  I  shall  abridge  for  you. 

These  insects  in  their  first  and  intermediate  state 
are  aquatic  :  they  either  live  in  holes  in  the  banks  of 
rivers  or  brooks  below  the  water,  so  that  it  enters  into 
their  habitations,  which  they  seldom  quit;  or  they 
swim  about  and  walk  upon  the  bed  of  the  stream,  qr 
conceal  themselves  under  stones  or  upon  pietes  of 
stick.  Though  their  life,  when  they  assume  the  par*" 
feet  state,  is  usually  extremely  short,  some  being  dis- 
closed after  slin-set,  laying  their  <^;gs  und  dying  before 
sun-rise ;  and  many  not  living  more  than  three  hours; 
yet  in  their  preparatory  state  their  existence  is  much 
longer,  in  some  one,  in  others  two,  in  others  even 
three  years. 

The  different  species  assume  the  imago  at  different 
times  of  the  year;  but  the  same  species  appear  regu- 
larly at  nearly  the  same  period  annually,  and  for  a  cer- 
tain number  of  days  fill  the  air  in  the  neighbourhood 
of  the  rivers,  emerging  also  from  the  water  at  a  cer*- 
tain  hour  of  the  day.  Those  which  Swammerdam  ob- 
served, began  to  fly  about  six  o'clock  in  the  evening, 
or  about  two  hours  before  sun-set ;  but  the  great  body 
of  those  noticed  by  Reaumur  did  not  appear  till  aftelr 
that  time ;  so  that  the  season  of  different  harvests  is  not 
better  known  to  the  farmer,  than  that  in  which  the 
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£phemeirfe  of  a  particular  river  are  to  esi^ge,  it  td 
the  fishermen.  Yet  a  greater  degree  of  beat  ot  eold^ 
the  rise  or  fall  of  the  water,  and  other  cireumslancei 
we  are  not  aware  of,  may  accelerate  or  retard  their 
appea'rance.  Between  the  10th  and  15th  of  August  id 
the  time  when  those  of  the  Seine  and  Marne,  which 
Raatttnur  described,  are  expected  by  the  fishermen, 
who  call  them  manna  s  and  when  their  season  is  come, 
tiley  say  ^^  the  manna  begins  to  appear,  the  manna  fell 
&d>andantly  such  a  night  ;^' — alluding,  by  this  expres* 
sion,  either  to  the  astonishing  quantity  of  food  ^hich 
the  £phemerae  afford  the  fish,  or  to  the  large  quantity 
t>S  fish  which  they  then  talie« 

Reaumur  first  observed  these  insects  in  the  year  1738, 
when  they  did  not  begin  to  ghow  themselves  in  numbenk 
till  the  18th  of  August.  On  the  19th,  having  received 
oroiice  from  his  fisherman  that  the  fiies  had  appeared, 
he  get  into  his  boat  about  three  ho'urs  before  sun-set, 
and  detached  from  the  banks  of  the  river  several  masses 
of  eaiik  filled  with  pupae,  which  he  ptit  into  a  large  tub 
full  of  water.  This  tub,  after  staying  in  the  boat  till 
tibout  eight  o^clock,  without  seeing  any  remarkable 
number  of  the  flies,  and  being  threatened  with  a  storm, 
he  caused  to  be  landed  and  placed  in  his  garden,  at  the 
ifoot  of  which  ran  the  Marne.  Before  the  people  had 
landed  it,  an  astonishing  number  of  Ephemerse  emerged 
l¥ont  it.  Every  piece  of  earth  that  was  above  the  sur* 
fitce  of  the  watfer  was  covered  by  them,  some  beginning 
to  quit  their  slough,  others  prepared  to  fly,  and  others 
^Ijready  on  the  wing ;  and  every  where  under  the  water 
they  were  to  be  seen  in  a  greater  or  less  degree  of  for- 
wardness.    The  storm  coming  on,  he  was  obliged  to 
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q«it  the  amusiDg  8<«pe ;  but  wben  the  rain  ce.jtoed^W 
&11  he  returned  t^  it.  As  60011  as  the  ^lotb  with  wbi«h 
he  had  x>rdered  the  tub  to  be  covered  wais  remoy^d^ 
^he  number  of  fties  i^ppeared  to  be  greatly  augioefft^ 
«nd  kept  «ontinuaUy  increming:  many  Sew  away^but 
more  wer^  drowned.  Those  akeady  transformed^  an# 
continually  tran6forinin|^  wovild  have  been  suffici^llt 
of  themselves  to  have  tna4^  i^^  tub  seem  full ;  biit  th^ir 
Bumber  was  soon  very  much  eslai^ed  by  others  atr 
traeted  by  the  light.  To  prevent  their  being  dfro^ned^ 
be  caused  the  tub  to  be  again  covered  with  the  clotib^ 
and  over  it  he  held  the  Ijight}  whith  was  soon  concealr 
€d  by  a  layer  of  these  flies^  that  might  have  been  takeni^ 
hy  handfuUs  from  the  candlestidi. 

But  the  scene  round  the  t^b  was  nothing  to  be  comr 

pared  with  the  wonderful  spectacle  e^n^hibU^d  on  •th?' 

banks  of  the  river*  •  The  e«c)amal[k>n«  of  bis  gardenef 

drew  tiie  illastriousi^aturalist thiitjier :  and  stieh  a  sight 

he-had  never  wiUi^sed,  an4  ca^d  scarcely  find  wcmt^?^ 

to  d^cribe.    ^^  The  myriads  of  Ephfii«ieri&^'^  s^ys  he^ 

^  which  filled  the  air  over  the  ctirr^nt  of : the  river^aad^ 

over  the  b^nk.on.whieh  I  stopd^a^e.nmtbertobeejtr 

pressed  i|pr  .conpeivedp  Wh^n  the  .«iiow  fiiUs^  with  the 

largest  flakes,  and  w^th  the  Ijeast  interval  hetw0e^ 

tfiexn/th^  s^ir  is  not  so  full  of  them  Hs  that  which  sur*^ 

rounded  y^  w^  of  Ephemenc,    j^rsarcely  had  X  ire*- 

ipained  in  one  place  a  few  minutes,  when  the  ^t^  09: 

which  I  stood  was  quite  concealed  with  a  layer  of  them 

from  tw^D  to  four  inches  in  depth.     Near  the  lowest 

step  a  surface  of  water  of  five  or  ^ix  feet  dimension* 

every  way  was  entirely  and  thickly  covered  by  them ; 

and  what  the  current  carried  off  was  continually  re- 
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placed.  Many  times  I  was  obliged  to  abandon  my  sta- 
tion, not  being  able  to  bear  the  shower  of  Ephemerae, 
which,  falling  with  itii  obliquity  less  constant  than  that 
of  an  ordinary  shower,  struck  continually,  and  in  a 
manner  e:i^remely  uncomfortable,  every  part  of  my 
fiice :-— eyes,  mouth  and  nostrils  were  filled  with  them} ' ' 
To  hold  the  flambeau  on  this  occasion  was  no  plea- 
sant office.     The  person  who  filled  it  had  his  clothes 
covered  in  a  few  moments  with  these  flies,  which  came 
from  all  parts  to  overwhelm  him. — Before  ten  o'clock 
this  interesting  spectacle  had  vanished.     It  was  re- 
newed for  some  nights  afterwards,  but  the  flies  werr 
never  in  such  prodigious  numbers.  The  fishermen  allo^* 
only  three  successive  days  for  the  great  fall  of  the  man- 
hsL :  but  a  few  flies  appear  both  before  and  after,  their 
number  increasing  in  one  case,  in  the  other  diminish- 
ing. Whatever  be  the  temperature  c^f  the  atmosphere, 
whether  it  be  cold  or  hot,  these  flies  invariably  appear 
at  the  same  hour  in  the  evening,  that  is,  between  a 
quarter  and  half-past  eight :  towards  nine  they  begin 
to  fill  the  air;  in  the  following  hal&hour  they  are  in 
the  greatest  numbers  ;  and  at  ten  there  are  scarcely 
any  to  be  seen.    So  that  in  less  than  two  hours  this  in- 
Unite  host  of  flies  emerge  from  their  parent  stream,  fill 
the  air,  perform  their  appointed  work,  and  vanish.  A 
very  large  prc^rtion  of  them  falls  into  the  river,  when 
the  fish  have  their  grand  festival  and  the  fi^ermen  a 
good  harvest*. 

,  Under  this  head  I  may  observe  how  much  the  patient 
angler  is  indebted  to  insects  for  some  of  his  choicest 
baits,  for  the  best.opportunities  of  showing  his  skill,  and 

a  Reaam.vi.  470-187. 
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&r  the  most  gratifying  pari  of  his  diversion.  The  case* 
worm  and  several  other  larvae  are  the  best  standing  bait 
for  many  iish.  The  larva  of  the  Ephemera,  there  called 
bait  andbank*bait%  is  mu6h  used  in  some  parts  of  Hoi* 
land.  The  case- worms,  and  grubs  (I  suppose  of  flies) 
from  the  tallow-chandlers  are  in  request  with  us  for 
roach  and  dace ;  and  I  am  told  by  an  acute  observer  of 
these  things,  the  Rev.  R.  Sheppard,  that  the  largex 
Searabaei  and  Melolonthte  are  good  baits  for  chub  ^.  But 
to  be  an  ad&pt  in*  fly-fishing,  which  requires  the  most 
skill  and  furnishes  the  best  diversion,  the  angler  ought 
to  be  conversant  in  Entomology,  at  least  sufficiently  so 
to  distinguish  the  different  species  of  Phryganea,  )md  to 
know  the  time  of  their  appearance.— The  angler  is  not 
only  indebted  to  insects  for  some  of  his  best  baits,  but 
also  for  the  best  material  to  fasten  his  hooks  to,  and 
even  for  making  his  lines  for  smaller  fish— the  Indian 
grass  or  gut  as  it  is  called,  (termed  in  France  Cheveux 
de  Florence^)  which  is  said  to  be  prepared  in  China  from 
the  matter  contained  in  the  silk  reservoirs  of  the  silk- 
worm, but  according  to  Latreille  is  the  silk  vessel  it- 
self when  dried*. 

One  of  the  most  important  ends  for  which  insects 

a  .Svpamm,  Bib.Nat.  I  g»  4.  106.  b.. 

>  lo  CsA,  V«flttble*s  Experienced,  Jngler,  a  ▼«i8t  namber  of  inaects  are 
«nDmerate4  as  good  baits  for  fish,  under  the  oiuncs  of  Bo6^  Cadbait^  Can* 
ker§f  CsUrpiUars^  Palmert^  GemtleSf  Bafk-morms^  Oak'WormSf  Colmoori- 
wonits^IUg^wormttChreen^USf  Aid-ftU$^  Butterflies^  JVatps^  HametSyBeei^ 
HwMble*>hefi9^  Gratehofpers^  Dart^  BeeHts^  a  great  bn>wn  fty  that  liTct 
o]M«  llMjaalclikje  a  HcMrtdbee^MtlaloMha  vttlgaHs  or  $9UtUiMlufy.  and 
flies  (ir  ^.mMj'^m)  of  ▼ariouB  sortv 

«  Aikkr909*8  RicreaH9ns  in  JgrituU.  $c»,  is,  4'«$.    Lair.  1/2^^  Sat,  ^ 
»W,  154. 
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were  gifted  with  such  powers  of  multiplication^  giving 
Wrth  to  myriads  of  myriads  of  individuals,  was  to  fur-* 
niek  the  feathered  part  of  the  creation  with  a  sufficient 
supply  of  food.  The  number  of  birds  that  derive  the 
whole  or  a  principal  part  of  their  subsistence  from  in« 
seets  is,  as  is  universally  known,  very  great,  and  in- 
cludes species  of  almost  every  order. 

Amongst  the  Atcipitres  the  kestril  (Falco  TinnuneU' 
luSy  Ij.)  devours  abundance  of  insects.  A  friend  of' 
mine,  upon  evening  one  found  its  stomach  full  of  the 
regains  of  grasshoppeifs  and  beetles,  partic^ilarly  the 
former,  which  he  suspects  constitute  great  part  of  the 
food  of  this  species.  One  of  the  shrikes,  also,  or 
hutcfaer<»birds  {Lanius  CoUurioy^znd  it  is  probably  that 
iOtherspeciesof  UiisHumerousgenus  may  hav^  the  same  ^ 
habits-^s  known  to  feed  upon  insects,  which  it  first 
impales  alive  on  the  thorns  of  the  sloe  and  other  spi* 
nous  plants,  and  then  devours.  If  meat  be  given  it^ 
when  kept  in  a  cage,  it  will  fix  it  upon  the  wir#s  before 
it  eats  it.  Lanius  Excuhitor  also  impales  insects,  but 
Hedkewelder  denies  that  it  feeds  upon  them.  If  he  be 
correct,  the  object  of  this  singular  procedure  with  that 
species,  maybe  to  allure  the  birds,  which  it  preys  upon, 
to  a  paiticular  spot*^. 

m.  According  to  Mr.  Heckewelder  ( ItVafif.  Am,  PkO,  S0CM4 1?4.)  £r.  JBjf- 
mi^Ym',  mailed  iii  America  the  Bine^aier,  from  nn  ideii  that  it  transfixes 
sdM  flifditkhutls  datl  j,  treats  In  this  maaner  Grasakeppera  asAy ;  whil^ 
L»  Coltufio  wonfd  teein  Co  rf«tr4et  i»elf  ehiefly  t»  Scaralbmi^  tire  of  wlfidi 
Jf  r.  Sh«ppard'0«ce  observed  traapflzed  ia  a  hedge  that  he  kaeUr  to  bte  Ch« 
rrsidenee  of  this  bird*  Kugellao  eyen  thinks  that  it  inpaks  Mj  8,  ««r- 
mUsf  vrhieh  Im  has  often  found  tmasfiaed,  bat  aerer  j$.  $t9tkitfrmii»f. 
(Sehnetd.  Mag,  259.)  I  mast  remark,  however,  that  I  Mat  Mnatoer  ob* 
wrved  two  humik-beei  qukealWe,  impaled  on  the  thoras  i>f  a  hed||6  aeac 
my  bome,^hich  had  most  probably  been  so  placed  by  this  specioi,  L,  JV«* 
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Amongst  the  Piece  or  Pies  the  Cratophaga^  called 
the  Ani,  which  is  a  native  of  Africa  and  America,  lives 
upon  the  locust  and  Acarus  ricinusy  which  it  picks  in 
great  numbers  from  the  backs  of  cattle;  but  none  are 
greater  devourers  of  insects  in  this  order  than  rooks. 
It  is  for  the  grubs  of  Melolontha,  Tipula,  &c.,  that  they 
follow  the  plough ;  and  they  always  frequent  the  mea- 
dows in  which  these  larvae  abound,  destroying  them  in 
vast  numbers.  Kalm  tells  us,  that  when  the  little  croi^ 
was  extirpated  from  Virginia  at  an  enormous  expenne, 
the  inhabitants  would  willingly  have  brought  them 
back  again  at  double  the  price '^.  The  icteric  oriole  is 
kept  by  the  Americans  in  their  houses  for  the  sake  off 
clearing  them  of  insects;  and  the  purple  grackle  is  so 
useful  in  this  respect,  that  when,  on  account  of  their 
consuming  grain,  the  American  farmers  in  New  En- 
gland offered  a  reward  of  direepence  a  head  for  them, 
and  they  were  in  t^onsequence  nearly  extirpated,  in- 
sects increased  to  such  a  degree  as  to  cause  a  total  loss 
of  the  herbage,  and  the  inhabitants  were  obliged  to  ob- 
tain hay  for  their  cattle  not  only  from  Pennsylvania  but 
even  from  Great  Britain^.  Of  this  order  also  is  the 
bee-cuckoo  {Cuculus  Indicator)  so  celebrated  for  its  in- 
stinct, by  which  it  serves  as  a  guide  to  the  wild  bees' 
nests  in  Africa.  Sparrman  describes  this  bird,  which 
is  somewhat  larger  than  a  common  sparrow,  as  giving 
this  information  iii  a  singular  manner.  In  the  evening 

cubilor  being  rarely  foand  except  in  motintainous  ivilds.  (Bewick*s 
Bir4$y  i.  61.)  And  Prof.  Sander  states  that  on  opening  tbit  bird  (L.  Coh 
lurio)  he  has  somuetimes  found  in  it6  stomach  nothing  but  grasBboppen,^d 
at  others  small  beeUes  aad  other  insects.  Naturforscher  Stk.  xviii.834. 

a  Stilltngfl.  Tracts^  175.    Ltnn.  Tram,  t.  105.  note  b. 

b  Bingley,  ii.  887-890. 
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iemd  morning,  which  are  its'  meal-titnes,  it  excites  the 
attention  of  the  Hottentots,  colonists,  and  honey.-ratel-^ 
by  the  cry  of  cherry  cherr^  cherr,  and  conducts  them  to 
the  tree  or  spot  in  which  the  bees'  nest  is  concealed, 
continually  repeating  this  cry.  When  arrived  at.  the 
spot,  it  hovers  over  it,  and  then  alighting  on  spme 
neighbouring  tree  or  bush,  sits  in  silence,  expecting  to 
«ome  in  for  its  share  of  the  spoil,  which  is  that  part  of 
the  comb  containing  the  brood  ^. — The  wryneck  and  the 
woodpeckers,  the  nut-hatch  and  tree-creeper,  live  en- 
tirely up<Hi  insects  which  they  pick  out  of  decayed  trees 
and  out  of  the  bark  of  living  ones.    The  former  also 
frequents  grass-flats  and  ant-hills,  into  which  it  darts 
«ks  long*  flexible  tongue  and  so  draws  out  its  prey.  The 
•Woodpecker  also  draws  insects  out  of  their  holes  by 
means  of  the  same  cnrgan,  which  for  this  purpose  is.  bony 
at  the  end  and  barbed,  and  furnished  with  a  curious 
4ipparatus  of  muscles  to  enable  them  to  throw  it  for*- 
wards  with  great  force.    Some  species  spit  the  insects 
on  their  tongue,  and  thus  bring  them  into  their  mouth. 
la  America,  the  tree-creeper  is  furnished  with  a  box 
ftt  the  end  of  a  long  pole  .to  entice  it  to  .build  in>  gar- 
dens, '  which  it  is  found  to  be  particularly  useful  in 
clearing  from  noxious  insects. 

Amongst  the  Grallce  or  Waders,  many  of  the  long^ 
billed  birds  eat  the  larvse  of  insects  as  well  as  worms : 
and  they  form  also  no  inconsiderable  part  of  the  food  of 
our  domestic  poultry,  especially  turkeys^  which  may  be 
daily  seenbusily  engaged  in  hunting  for  them,  and,  as 
well  as  ducks,  will  greedily  devour  the  larger  insects, 
as  Melolbnthae,  and  in  North  America  Tettigonisl. 

Sparrman,  ii.  186. 
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Mr^  Sheppard  was  much  amused  one  day  in  July  last 
year  with  observing  a  cow  which  had  taken  refuge  in  a 
pond^.  probably  from  the  gad-fly^  and  was  standing 
hearly  up  to  its  belly  in  water.  A  fleet  of  ducks  sur- 
Tounded  it,  which  kept  continually  jumping  at  the  flies 
that  alighted  upon  it;  The  cow,  as  if  sensible  of  the 
service  they  were  rendering  her,  stood  perfectly  still 
though  assailed  and  pecked  on  all  sides  by  them.  The 
partridge  takes  her  young  brood  to  an  ant-hill,  where 
they  feast  upon  the  larvae  and  pupae,  which  Swammer- 
dam  informs  us  were  sold  at  market  in  his  time  to  feed 
various  kinds  of  birds  ^.  Dr^  Clarke  also  mentions 
having  seen  them,  as  well  as  the  ants  themselves,  ex- 
posed to  sale  in  the  market  at  Moscow  as  a  food  for 
nightingales^.  Latreille  tells  us  that  singing  birds  are 
jfed  in  Prance  with  the  larvae  of  Formica  rufa. 

But  the  Linnean  order  otPasseres  affords  the  greatest 
number  of  insectivorils  birds;  indeed  almost  all  the 
species  of  this  order,  except  perhaps  the  Coliimbae  and 
the  crossbill,  and  other  Loxise,  more  orlesseat  insects. 
Amongst  the  thrush  tribe,  the  blackbird,  though  he  will 
have  his  share  of  our  gooseberries  and  currants,  assists 
greatly  in  clearing  our  gardens  of  caterpillars ;  and  the 
locust^eating  thrush  is  still  more  useful  in  the  countries 
subject  to  that  dreadful  pest  t  these  birds  never  appear 
but  with  the  locusts,  and  then  accompany  them  in  asto-f 
nishing  numbers,  preying  upon  them  in  their  larva 
state.  The  common  sparrow,  though  proscribed  as  a 
most  mischievous  bird,  destroys  a  vast  number  of  in- 
sects. Bradley  has  calculated  that  a  single  pair  having 
young  to  maintain,  will  destroy  3960  caterpillars  in  A 

a  Bib,  Nat.  i.  1^6.  b.  Travels,  i.  110. 
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Ifeek*.  They  also  prey  upon  butterflies  and  other 
winged  insects.  The  fly-catchers  (Muscicapa)  and  the 
warblers  (MotaciUa)^  which  include  our  sweetest  song- 
sters, are  almost  entirely  supported  by  insects;  so  that 
were  it  not  for  these  despised  creatures  we  should1)e 
depriyed  of  some  of  our  greatest  pleasures,  and  half 
the  interest  and  delight  of  our  vernal  walks  would  be 
done  away.  Our  groves  would  no  longer  be  vocal ;  our 
little  domestic  favourites  the  red-l»reast  and  the  wren 
would  desert  us;  and  the  heavens  would  be  depopn- 
lated. — ^We  should  lose  too  some  of  the  most  esteemed 
dainties  of  our  tables,  one  of  which,  the  wheat-ear,  is 
s^id  to  be  attracted  to  our  downs  by  a  particular  insect^. 
Lastly,  insects  Bxe  the  sole  food  of  swallows,  which  are 
always  on  the  wingiiawk^ngfor  them,  and  their  flight 
is  regulated  by  that  of  their  prey.  When  the  atmi^ 
sphere  is  dry  and  clear  and  their  small^ame  flies  high, 
they  seek  the  skies ;  when  moist  and  the  insects  are  low 
or  upon  the  ground,  they  descend  and  just  skim  the 
sur&ce  of  the  eiurth  and  waters ;  and  thus  by  their  fligb|t 
are  regarded  as  prognosticating  fair  or  wet  weather. 
I  was  last  summer  much  interested  and  amused  by  obr 
serving  the  tender  care  and  assiduity  with  which  anold 
swallow  supplied  her  young  with  this  kind  of  food. 
My  attention  was  called  to  a  young  brood,  that  having 
left  their  nest  before  they  were  string  enough  to  take 
wing,  were  stationed  on  the  lead  which  covers  a  bow 
wkulow  in  my  house.  The  mother  wafi  perpetually 
going  and  returning,  putting  an  insect  into  the  mouth 
first  of  one  9,nd  th^n  of  the  others  in  succession^  all 
flutteringand  opening  their  mouths  to  receive  her  gift. 

a  Rraan.  ii.  408.  b  Bingley,  ii.  374r 
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Sbe  wa8  scarcely  ever  more  than  a  minute  away^  and 
continued  her  excursions  as  long  a&  we  had  time  to 
observe  her.  When  the  little  ones  were  satisfied  they 
put  their  head  under  their  wing  and  went  to  sleep. 
The  number  of  insects  caught  by  this  tribe  is  incon- 
ceivable. But  it  is  not  in  summer  only  that  birds  de« 
rive  their  food  from  the  insect  tribes :  even  in  winter 
the  pups  of  Lepidopteraj  as  Mr.  White  tells  us,  are 
th$  grand  support  of  those  that  have  a  soft  bill^ 

I  shall  close  my  list  of  the  indirect  benefits  derived 
from  insects,  by  adverting  to  the  very  singular  apparent 
subserviency  of  some  of  them  to  the  functions  of  certain 
vegetables. 

You  well  know  that  some  plants  are  gifted  with  the 
faculty^  of  catching  flies.  These  vegetable  Muscicapae, 
which  have  been  enumerslted  by  Dr.  Barton  of  Phila- 
delphia, who  has  lately  published  an  ingenious  paper 
on  the  subject^,  may  be  divided  into  three  classes: 
First,  those  that  entrap  insects  by  the  irritability  of 
their  stamina,  which  close  upon  them  when  touched. 
Under  this  head  come  Apocynum  androscemifolium^ 
Asclepias  st/riaca  and  curassavica^  Nerium  Oleander^ 
and  a  grass  described  by  Michaux  under.the  name  of 
Leersia  lenticularis.  The  second  class  includes  those 
which  entrap  them  by  some  viscosity  of  the  plant,  as 
many  species  oi  Rhododendron^  Kalmia^  Rohtma,  Silencj 
Lythrum^  Populus  balsamifera^  &c.^    And  under  the 

a  White's  Settome,  106.  b  Philosoph,  Mag.  xxxn,  107. 

c  SmaU  flies  are  sometimes  found  sticking  to  the  glutinous  stigma  of 
some  of  tiie  Orchidese  like  birds  ob  a  limed  twig:  (Sprengel  Entdecktea 
Gehdmniss^  21—)  and  aots  are  not  uofrequently  detained  in  the  milky 
jifice  which  the  tonch  of  even  their  light  feet  causes  to  exude  from  the 
calyxes  of  the  common  garden  lettuce,    ^mu  of  Bol,  ii.  590. 
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third  class  will  arrange  those  which  ensnare  by  their 
leaves,  whether  from  some  irritability  in  them,  as  in 
Diimasa^  Drosera^  &c.,  or  merely  from  their  forming 
hollow  vessels  containing  water,  into  which  the  flies  are 
enticed  either  by  their  carrion-like  odour,  or  the  sweet 
fluid  which  many  of  them  secrete  near  the  faux,  as  in 
Sarracenia^  Nepenthes^  Aquarium^  &c.,  the  tubular 
leaves  of  which  are  usually  found  stored  with  putre- 
fying insects.  In  this  last  class  may  be  placed  the  com- 
mon Dipsacus  of  this  country,  the  connate  leaves  of 
which  form  a  kind  of  basin  round  the  stem,  that  retains 
rain-water  in  which  many  insects  are  drowned.  To 
these  a  fourth  class  might  be  added,  consisting  of  those 
plants  whose  flowers  smelling  like  carrion  (Stapelia 
hirsutOy  &c.)  entice  flies  to  lay  their  eggs  upon  them, 
which  thus  perish. 

The  number  of  insects  thus  destroyed  is  prodigious. 
It  is  scarcely  possible  to  find  a  flower  of  the  Musci' 
capoe  Asclepiadecd  that  has  not  entrapped  its  victim, 
and  some  of  them  in  the  United  States  closely  cover 
hundreds  of  acres  together. 

What  may  be  the  precise  use  of  this  faculty  is  pot 
so  apparent.  Dr.  Barton  doubts  whether  the  flowers 
that  catch  insects,  being  only  temporary  organs,  can 
derive  any  nutriment  from  them;  and  he  does  not 
•think  it  probable  that  the  leaves  of  Dionaea,  &c.,  which 
are  usually  found  in  rich  boggy  soil,  can  have  any  nee4 
of  additional  stimulus.  As  nothing  however  is  made 
in  vain,  there  can  be  little  doubt  that  these  ensnared 
insects  are  subservient  to  some  important  purpose  in  . 
the  economy  of  the  plants  which  are  endowed  with  the 
feculty  of  taking  them^  thoug;h  we  m^tybe  ignorant 
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what  that  purpose  is ;  and  an  experiment  of  Mr. 
Knight^s,  nurseryman  in  King's  Road,  London,  seesM 
to  prove  that  in  the  case  of  Dionaea,  at  least,  the  very 
end 'in  view^,  contrary  to  Dr.  Barton's  supposition,  is 
the -supplying  the  leaves  with  animal  manure;  for  he 
found  that  a  plant  upon  whose  leaves  he  laid  fine  fila- 
mettte  of  raw  beef,  was  much  more  luxuriant  in  its 
g^rowththan  others  not  so  treated '^^  Possibly  the  air 
evolved  from  the  putrefying  insects  ^ith  which  Sarra* 
cenia  purpurea  is  sometimes  so  filled  as  to  soent  the  at- 
mosphere round  it,  may  be  in  a  similar  manner  favoiHr- 
eUe  to  its  vegetation. 

Most  of  the  intects  which  are  found  in  the  tubular 
leaves  of  this  and  similar  plants  enter  into  them  vo- 
luntarily ;  btit  Sir  James  Smith  mentions  a  curious  foct^ 
from  which  it  appears  that  in  some  cases  they  are  de- 
posited by  other  species.  One  of  the  gardeners  -of  the 
liiverpool  Botanic  Garden  observed  an  insect,  from 
the  description  one  of  the  Sphegiadce  (SpheXy  L.), 
which  dragged  several  large  flies  to  the  Sarracenia 
aduncoy  and,  having  with  some  difliculty  forced  them 
under  the  lid  or  cover  of  its  leaf,  deposited  them  in  its 
tubular  part,  which  was  half  filled  with  water:  and  on 
examination  aU  the  leaves  were  found  crowded  with  . 
dead  or  drowning  flies  ^.  What  was  the  object  of  this 
singular  manoBUvre  does  not  seem  very  obvious.  At 
the  first  glance  one  might  suppose  that,  havting  depo- 
sited an  egg  in  the  fly,  it  intended  to  avail  itself  of  the 
tube  of  the  leaf  instead  of  a  burrow.  Yet  we  know  of 
iu>  such  strange  deviation  from  natural  instinct,  whicl^ 

a  Elements  of  the  Science  of  Botany,  62. 
>  Smith's  Introduction  to  Bfitan^y  195^ 
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would  be  the  more  reeiarkable  beeause  the  insect  wail 
EuropeoHy  while  the  plant  was  American  and  growing 
in  a  hot-houae.  And  at  any  rate  it  does  not  seem  yery 
likely  that  the  insect  would  commit  her  egg  to  the  tube 
without  having  preTiously  examined  it;  in  which  case 
she  must  hare  discovered  it  to  be  half  full  of  water, 
and  consequently  unfit  for  her  purpose.-*-It  is  not  so 
wonderful  that  many  large  flies  should,  as  Professor 
Barton  informs  us,  drop  their  eggs  into  the  Aacidia 
furnished  with  dead  carcases :  and  it  seems  very  pro- 
bable that  Dytisci  oviposit  in  them ;  for  the  SquiUa 
which  Rumphius  found  there  was  probablyj>ne  of  t]|ei» 
larvae,  this  being  the  old  name  for  themS 

However  problematical  the  agency  of  insects  caught 
by  plants  as  to  their  nutriment,  there  can  be  no  doubt 
that  many  Species  perform  an  important  function  with 
regard  to  their  impregnation,  which  indeed  without 
their  aid  would  in  some  cases  never  take  place  at  all. 
Thus,  for  the  due  fertilization  of  the  common  Barberry 
(Berberis  vulgaris)  it  is  necessary  that  the  irritable  sta- 
mens should  be  brought  into  contact  with  the  pistil  by 
the  application  of  some  stimulus  to  the  base  of  the  filar 
ment ;  but  this  would  never  take  place  were  not  insects 
attracted  by  the  melliferous  glands  of  the  flower  to  in** 
sinuate  themselves  amongst  the  filaments,  and  thus, 
while  seeking  their  own  food,  unknowingly  fulfil  the 
intentions  of  nature  in  another  department^. 

The  agency  of  these  little  operators  is  not  less  in- 
dispensable in  the  beautiful  tribe  ofJris.  In  these,  as 
appears  firom  the  observations  of  Kolreuter,  the  true 

aMouffet,  319. 

b  Smiths  Tract$y  L65.    Kolrenter  Jnn.  of  Bot  U.  9. 
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st^poia  18  situated  on  the  upper  side  of  a  transverse 
membi^ne  (arcu9  emnens  of  Haller)  which  is  8tretch(ad 
across  the  middle  of  the  under  surface  of  the  petal-like 
-expansion  or  style-flag,  the  whole  of  which  has  been 
often  improperly  re^rded  as  fiilfiUing  the  office  of  a 
stigma.  Now  as  the  anther^is  situated  at  the  base^of  the 
style-flag  which  covers  it,  at  a  considerable  distance 
from  the  stigma,  and  at  the  same  time  cut  off  from  aU 
access  to  it,  by  the  intervening  barrier  formed  by  the 
urcus  eminensf  it  is  clear  that  but  for  some  extraneous 
agency  the  pollen  could  never  possibly  arrive  at  the 
pl^e  of  its  destination.     In  this  case  the  humble'4}^e 
is  the  operator.    Led  by  instinct,  or,  as  the  ingenious 
Sprengel  supposes,  by  one  of  those  honey-marks  (Stj^* 
maal)  or  spots  of  a  different  colour  from  the  rest  of  the 
corolla,  which,  according  to  him,  are  placed  in  many 
flowers  expressly  to  guide  insects  to  the  nectaries,  she 
pushes  herself  between  the  stiff  style-flag  and  elastic 
petal,  which  last,  while  she  is  in  the  interior,  presses 
her  close  to  the  anther,  and  thus  causes  her  to  iHraah 
off  the  pollen  with'  her  hairy  back,  wl^ich  ultimately, 
though  not  at  once,-  conveys  it  to  the  stigma.  Having 
exhausted  the  nectar  she  retreats  backwards;  and  in 
doing  this,  is  indeed  pressed  by  the  petal  to  the  urcHs 
eminens ;  but  it  is, only  to  its  lower  or  negative  sur&ce, 
I  which  cannot  influence  impregnation.  She  now  takes 
her  way  to  the  second  petal,  and  insinuating  herself 
under  its  style-flag,  her  back  comes  into  close  contact 
with  the  true  stigma,  which  is  thus  impregnated  with 
the  pollen  of  the  first  visited  anther :  and  in  this  man« 
ner  migrating  from  one  part  of  the  corolla  to  another, 
and  from  flower  to  flower,  she  fructifies  one  with  pollen 
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gathered  in  her  search  after  honey  in  another. — Mr, 
Sprengel  found,  that  not  only  are  insects  indispensable 
in  fructifying  the  different  species  of  Iris,  but  that 
some  of  them,  as  7«  Xiphium^  require  the  agency  of 
the  larger  humble*bees,  which  alone  are  strong  enough 
to  force  their  way  beneath  the  style*flag  :  and  hence, 
as  these  insects  are  not  so  common  as  many  others,  this 
Iris  is  oflen  barren,  or  bears  imperfect  seeds  ^. 

Aristolochia  C/eimz^t^t^,  according  to  Professor  Will- 
denow,  is  so  formed,  that  the  anthers  of  themselves 
cannot  impregnate  the  stigma;  but  this  important 
affair  is  devolved  upon  a  particular  species  of  Tipula 
(T.pennicofTiis).  The  throat  of  the  flower  is  lined  with 
dense  hair,  pointing  downward  so  as  to  form  a  kind 
of  funnel  or  entrance  like  that  of  some  kinds  of  mouse- 
traps, through  which  the  insects  may  easily  enter  but 
not  return :  several  creep  in,  and,  uneasy  at  their  con^* 
finement,  are  constantly  moving  to  and  fro,  and  so 
deposijt  the  pollen  upon  the  stigma :  but  when  the 
work  intrusted  to  them  is  completed,  and  impregna- 
tion has  taken  place,  the  hair  which  prevented  their 
escape  shrinks,  and  adheres  closely  to  the  sides  of  the 
flower,  and  these  little  go-betweens  of  Flora  at  length 
leave  their  prison^.  Sir  James  Smith  supposes  that  it 
is  for  want  of  some  insect  of  this  kind  that  Aristolo" 
chia  Sipho  never  forms  fruit  in  this  country. 

Equally  important  is  the  agency  of  insects  in  frueti^ 

a  CA\r.  Conr.  Sprengel  EntdeckteB  Geheimnissy  ^c.  Berlin  1*793,  4to. 
quoted  in  Ann.  of  Bot.  i.414. 

b  Orundriss  der  Krduierkundcy  353.  A  writer,  however,  in  the  Annual 
Medical  Review  (ii.  400.)  doubts  the  accuracy  of  this  fact,  on  the  ground 
tl  at  he  could  never  find  T,  pennicorniSf  though  A,  CUmatitis  has  produced 
friiit  two  years  at  Brompton. 
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fying  the  plants  of  the  Linnean  classes  Monoecia,  Di* 
oecia  and  Polygamia,  in  which  the  stamens  are  in  one 
blossom  and  the  pistil  in  another.  In  exploring  these 
for  honey  and  pollen,  which  last  is  the  food  of  several 
insects  besides  bees  ^^  it  becomes  involved  in  the  hair, 
with  which  in  many  cases  their  bodies  seem  provided 
for  this  express  'purpose,  and  is  conveyed  to  the  ger« 
men  requiring  its  fertilizing  influence.  Sprengel  sup- 
poses that  with  this  view  some  plants  have  particular 
insects  appropriated  to  them,  as  to  the  dioecious  nettle 
Catheretes  Urticcs,  to  the  toad-flax  Catheretes  gravidusy 
both  minute  beetles,  &c.  Whether  the  operations  of 
Cynips  Psen^s  be  of  that  advantage  in  fertilizing  the 
fig,  which  the  cultivators  of  that  fruit  in  the  East  have 
long  supposed,  is  doubted  by  Hasselquist  and  Olivier \ 
both  competent  observers,  who  have  been  on  the  spot. 
Our  own  gardeners,  however,  will  admit  their  obliga- 
tions to  bees  in  ^e^iitg  their  cucumbers  and  melons,  to 
which  they  find  the  necessity  of  themselves  conveying 
pollen  from  a  male  flower,  when  the  early  seasop  of 
the  year  precludes  the  assistance  of  insects.  Sprengel 
asserts,  that  apparently  with  a  view  to  prevent  hybrid 
mixtures,  insects  which  derive  their  honey  or  pollen 
from  difierent  plants  indiscriminately,  will  during  a 
whole  day  confine  their  visits  to  that  species  on  which 
they  first  fixedjn  the  morning,  provided  there  be  a 
«ufilcient  supply  of  it  ^;  and  the  same  observation  was 

I 

a  I  have  frequently  observed  Dermestesflavescens,  Ent.  Brit,  eat  both 
tbepetak  and  stamens  of  Slellaria  Holosteum^  and  Mordella  will  open  t^9 
enthere  with  the  securiform  joints  of  their  palpi  to  get  at  the  pollen^ 

b  HasBelquist's  Travels,  253.     J^atr.  Hist.  Nat.  ziii.  1^04. 
cWiUd.Gnitufiw,352. 
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long  mnce  made  with  respect  to  bees  py  our  country^ 

man  Dobb8\ 

Thus  we  see  that  the  flowers  which  we  vainly  Oixik 

are 

^^ born  to  hlush  unseen, 

And  waste  their  fragrance  on  the  desert  air,*' 

though  unvisited  by  the  lord  of  the  creation,  who  boasts 
that  they  were  made  for  him,  have  nevertheless  my- 
riads of  insect  visitants  and  admirers,  which,  though 
they  pilfer  their  sweets,  contribute  to  their  fertility. 


I  am,  &c. 


9  Phil,  Tran^.  xUu  536. 
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BENEFITS  DERIVED  FROM  INJECTS. 

DIRECT  BENEFITS,  * 

AIt  last  letter  was  devoted  to  the  indirect  advantages 
which  we  derive  from  insects ;  in  the  present  I  shall 
enumerate  those  of  a  more  diret^  nature  for  which  we 
are  indebted  to  ih&gat^  beginning  with  their  use  as  the 
food  of  man,  in  which  respect  they  are  of  more  im^ 
portance  than  you  may  have  conceived.  , 

One  class  of  animals  which,  till  very  latojy^  have 
been  regarded  asbelongingtotheentomological  world, 
I  mean  the  Crustacea^  consisting  principally  of  the  ge- 
nus Cancer  of  Linn£,  are  universally  reckoned  amongst 
our  greatest  dainties;  and  they  who  would  turn  with 
disgnst^from  a  locust  or  the  grtib  of  a  beetle,  feel  no 
symptoms  of  nausea  when  a  lobster,  crab^  or  shrimp  is 
setbefore  them.  The  fact  is^  that  habit  has  reconciled  us 
to  the  eating  of  these  last,  which,  viewed  in  themselyes 
with  their  threatening  claws  and  many  feet,  are  really 
more  disgusting  than  the  former.  Had  tihe  habit  been 
rerersed,  we  should  have  viewed  the  former  with  ap- 
petite and  the  latter  with  abhorrence,  as  do  the  Arabs, 
^^  who  are  as  much  astonished  at  our  eating  crabs,  lob« 
sters,  and  oysters,  as  we  are  at  their  eating  locusts  \" 

»  Walpo&e  in  Clarke's  JSrawb^  ii.  18T.    Even  Mr.  Boyle  ipeaks  witb 
abhorrence  of  eating  raw  oystejTS.     WaUotit  Angler,  Life,  |i^.  12. 
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That  this  would  have  been  the  case  is  dear,  at  least  a^ 
far  as  regards  the  former  position^  from  the  practice  in 
other  parts  of  the  world,  both  id  aif  cient  and  modem 
times,  to  which,  begging  you  to  lay  aside  your  English 
prejudices,  I  shall  now  call  your  attention ;  first  ob* 
serving  by  the  way,  that  the  insects  used  as  food,  ge- 
nerally speaking,  li^  on  vegetable  substances,  and  are 
consequently  much  more  select  and  cleanly  ip  their 
diet  than  the  swine  or  the  duck,  which  form  a  favourite 
part  of  ours. 

Many  larvae  that  belong  to  the  order  Coleoptera  are 
eaten  in  different  parts  of  the  World.   The  grub  of  the 
palm-weevil  (Calandra Palmarum)^  which  is  the  size  of 
tl^e  thumb,  has  been  long  in  request  in  both  the  Indies, 
^lian  speaks  of  an  Indian  king,  who,  for  a  dessert, 
instead  of  fruit  set  before  his  Grecian  guests  a  roasted 
worm  taken  from  a  plant,  probably  the  larva  of  this  in^ 
sect,  which  he  says  the  Indians  esteem  very  delicious 
—e  character  that  was  confirmed  by  some  of  the  Greeks 
who  tasted  it  ^.  Madam  Merianhas  figured  one  of  these 
larvae,  and  says  that  the  natives  of  Surinam  roast  and 
eat  them  as  something  very  exquisite'*.     A  friend  of 
mine^  who  has  resided  a  good  deal  in  the  West  Indies, 
where  the  palm-grub  is  called  (Trz^^rii,  informs  me  that 
the  late  Sir  John  La  Forey,  who  was  somewhat  of  an 
epicure,  was  extremely  fond  of  it  when  properly  cooked.* 
The  larvae  also  of  the  larger  species  of  the  Capricorn 
tnh&(Cerambycid(B)  are  accounted  very  great  delica- 
cies in  many  countries ;  and  the  Cossus  of  PUny,  which 
he' tells  us  the  Roman  epicures  fattened  with  flour  V 

a  iElian.  Hist^  I.  xi?.  c.  13.  qaoted  io  Reaum.  ii.  349. 
b  Ins.  Sur.  48.  c  IJisU  NaU .  1.  xvii.  c.  24.. 
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most  probaMy  belonged  to  this  tribe.  Linne  indeed^ 
following  the  opinion  of  Ray  *,  supposes  the  caterpillar 
of  the  great  goat-moth,  the  anatomy  of  which  has  been 
so  wonderfully  traced  by  the  eye  and  pencil  of  the  in- 
comparable Lyonet,  to  be  the  Cossus.  But  there  seems 
a  strong  reason  against  this  opinion;  for  Linne's  Cos- 
sus lives  most  commonly  in  the  willow,  Pliny's  in  the 
oak ;  and  the  former  is  a  very  disagreeable,  ugly  and 
fetid  larvay  not  very  likely  to  attract  the.  Roman  epi- 
cures. Probably  they  were  the  larvae  of  Prionus  cori* 
ariuSj  which  I  have  myself  extracted  from  the  oak,  or 
of  one  of  its  congeners^.  The  grub  of  Ceramhyx  da^ 
micornis^  which  is  the  thickness  of  a  man's  finger,  is 
eaten  at  Surinam,  in  America,  and  in  the  West  Indies, 

I 

both  by  whites  and  blacks,  who  empty,  wash,  and  roast 
them,  and  find  them  delicious^.  Mr.  Hall  informs  me, 
that  in  Jamaica  this  grub  is  called  Macauco^  and  is  in 
request  at  the  principal  tables.  A  similar  insect  is 
dressed  at  Mauritius  under  the  name  of  itfoutoc,  which 

a  WUdomofGody  9th  ed.  307.  Ray  first  adopted  the  opinioD  here 
maintained,  that  the  Cossi  were  the  larvae  of  some  beetle ;  but  afterwards, 
frown  obserHng  in  the  caterpillar  of  Bombyx  Cossus  a  power  of  retracting 
its  prolegs  within  the  body,  he  conjectured  that  the  hexapod  larva  from 
Jamaica,  (Prtontij  damicomis?)  given  him  by  Sir  Hans  Sloane,  might  have 
the  same  faculty',  and  so  be  the  caterpillar  of  a  Bombyx. 

b  Amoreux  has  coflected  the  different  opinions  of  entomologists  on  the 
subject  of  Pliny's  CoSsus,  which  has  been  supposed  felie  larva  of  Calandra 
Pabnarum  by  Geoffroy ;  of  Lucanus  Cervus  by  Scopoli ;  and  of  Prionus 
damicomis  by  Drury.  The  first  and  last,  being  neither  natives  of  Italy 
Dor  nhabiting  the  oak,  are  out  of  the  question.  The  larvae  of  Lucanus 
Cervus  and  Prionus  cortariu^,  which  are  found  in  the  oak  as  well  as  in  othet 
trees,  may  each  have  been  eaten  under  this  name,  as  their  difference 
would  not  be  discernible  either  to  collectors  or  cooks.    Amoreux^l54.. 

c  MeT\SL0fXns.Sur.2i.  . 
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the  whites  as  well  as  Ne^oes  eat  greedily  \  The  larvst 
of  C  cervicomis  is,  according  to  Iiinn6,  held  in  equal 
estimation,  and  that  of  Lamia  Tribulus  when  roasted 
forms  an  article  of  food  in  Africa^.  It  is  probable  that 
all  the  species  of  this  genus  might  be  safely  eaten^  as 
well  as  many  other  grubs  ot'Coleoptera;  and  although 
I  do  not  feel  disposed  to  recommend  with  Reaumur  % 
that  the  larvae  of  Oryctes  nasicornis  should  be  sought 
for  "  dans  les  couches  defumier^^  yet  I  think  with  Dr. 
Darwin^,  that  those  of  the  cockchafer  which  feed  upon 
the  roots  of  grass,  or  the  perfect  insects  themselves, 
which,  if  we  may  judge  from  the  eagerness  with  which 
cats,  and  turkeys  and  other  birds  devour  them,  are  no 
despicable  honne  houche^  might  be  added  to  our  enfre* 
mets.  This  would  be  one  means  of  keeping  down  the 
numbers  of  thede  occasionally  destructive  animals. 

In  the  next  order  of  insects,  the  Orthoptera,  the  gryl- 
lus,  or  locust  tribe,  as  they  are  the  greatest  destroyers 
of  food,  so  a^  some  recompense  they  furnish  a  consi- 
derable supply  of  it  to  numerous  nations.  They  are 
recorded  to  have  done  this  from  the  most  remote  anti- 
quity, some  Ethiopian  tribes  having  been  named  from 
this  circumstance  Acridophagi  (locust-eaters)  ®.  Pliny 
also  relates  that  they  were  in  high  esteem  as  meat 
amongst  the  Parthians^  Hasselquist,  in  reply  to  some 
inquiries  which  he  made  on  this  subject  with  respect  to 
the  Arabs,  was  informed  tnat  at  Mecca,  when  there  was 
a  scarcity  of  corn,,  as  a  substitute  for  flour  they  would 
grind  locusts  in  their  hand-mills,  or  pound  them  in 

a  St.  Pierre,  Fo^.  73.  b  Smea(hman,32.  eReaiiiii.ii.S44. 

d  PhtftoU  364.        e  Diod.  Sic.  1.  iiU  c.  S9.    StraboDtB  Gte§»  1.  xvi.  &<* 
f//t.?^  NffM.xi.c.  29. 
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stone  iQortars ;  that  they  mi>ced  this  flour  with-.  yir9iejt. 
i^to  a  doiigh,  and  made  their  cakes  of  it,  ^hich,,they< 
baked  lik^,  th€;ir  other  bread*  He  adds,  that  it  is  not 
unusual  for  them  to  eat  locusts  when,. there  is  no.'fa^ . 
mine ;  but  then  they  boil  them  first  a  good  while  in  wa-. 
ter,  and  afterwards  stew  them'with  butter  ii^to^a  kind, 
of  fric^s^ee  of  no  bad  flavour*.  Leo.Airic^nus,  as, 
qupted  by  Boch art,  gives  a  similar  account**.,  ,Sparr-; 
man  ijdiforms  us  that  the  Hottentots  are  highly  rejoiced 
at.  the  arrival  of  the  locusts  in  their  country,  although 
th^y  de^oy  all  its  verdure,  eating  them  in  such.quan-** 
tities  as  to  get  visibly  fatter  than  before,  and  making  of 
their  eggs  a  brown, or  coffee-coloured  soup.  He  alsa^ 
relates  a  curio.Us  notion  which  they  have  with,  respect 
to  the  origin  of  the  locusts — that  they  proceed  from  the 
good  \vill  of  a  great  master-conjuror  a  long  way  to,  the 
north,  who,  haviug  removed  the  ston^  from  the  inouth. 
of  a  certain  deep  pit,  lets  loose  these  animals  to  be  food 
for'lhem^  This  is  not  unlike  the  account  given  by 
the  .author  of  the  Apocalypse,  of  the  origin  of  .the 
symbolical  locusts,  which  are  said  to  ascend  upon  an 
angel's  opening  the  pit  of  the  abyss**.  .Clenard^.in  his 
letters  quoted  by  Bochart,  says  that  they  bring  waggon^, 
loads  of  locusts  to  Fez,asa  us^al  article  of  food  \  Ma-» 
jOrMoor  informs  me,  that  when  the  cloud  of  locusts 
noticed  in  a  former  letter  visited.the^Mahratta  country, 
the  common  people  salted  and  ate  them*  This  was  an* 
ciently  the  custom  with  many  of  the  African  nations, 
some  of  whom  also  smoked  them'..  They  appear  even. 

»  TraveU,^32,      .    b //leros.  ii.  1,  14.  c.  7.  c  SpArnnaQ)  it  36Tj 

A  Rev.  ix.  2, 3.  e  JJieroz.  tl.  1. 4.  c.  7.  49^. 

f  Pliny,  Hist*  Na^  1,  vi»  c  30. 
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to  have  been  an  article  of  fbod  offered  for  sale  in  the 
markets  of  Greece*;  and  on  a  subject  so  well  known, 
to  quote  no  other  writers,  Jackson  observes  that,  wb^i^ 
lie  was  in  Barbary  in  1799,  dishes  of  locusts  were  geil6« 
rally  served  up  at  the  principal  tables  and  esteemed » 
great  delicacy.  They  are  preferred  by  the  Moors  to 
pigeons;  and  a  person  nmy  eat  a  platefnll  of  two  or 
three  hundred  without  feeling  any  ill  ^flRects.  Thej 
tonally  boil  them  in  Water  half  an  hour,  (Imvuig  thrown 
away  the  head,  wings  andlegs,)  thensprinkle  them  with 
salt  and  pepper,  and  fry  them,  adding  a  little  vinegar^. 
^From  this  string  of  authorities  yoii  wiU  readily  see 
how  idle  was  the  controversy  concerning  the  locusts 
which  formed  part  of  the  sustenance  of  John  the  Bap- 
tist, agreeing  with  Hasselquist*^,  that  they  could  be 
nothing  but  the  animal  locust,  so  common  a  food  in  the 
East;  and  how  apt  even  learned  men  are  to  perplex  a 
)plain  question,  from  ignorance  of  the  customs  of  other 
countries. 

In  the  hemipterous  order  of  insects,  none  are  mora 
widely  dispersed,  or  (if  you  will  forgive  me  a  pun)  have 
made  more  noise  in  the  world  than  the  Tettigama  tribe^ 
From  the  time  of  Homer,  who  compares  the  garrulity 
of  age  to  the  chirping  of  these  insects^,  they  have  been 
celebrated  by  the  poets;  and  Anacreon,  as  you  w«ll 
know,  has  inscribed  a  very  beautiftd  little  ode  to  them. 
We  learn  from  Aristotle,  that  these  insects  were  eaten 
by  the  polished  Ghredcs,  and  accounted  very  delicious. 

ft  Pliny,  Uiti.  Nai.  h  vi.  e.  SO. 

b  JackMm*8  IVoiielt  In  J£ir/>€co,53.  The  Rev.  IL^Sheppard  cameAiiOipe 
i^f  tbe  Loewta  viridiuhuifV,  to  be  cooked  in  the  way  befe  reeonoHfiuledj 
only  subitUntiog  butter  for  Tinegar^  and  found  themexc^ent. 

e  lVmlf»  890.  d  Hon.  lU  f.  1504. 
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The  worm  (larm),  he  days,  lives  in  the  earth  wh^iie  it 

takes  its  growth ;  that  it  then  becomes  a  Tettigometra 

ipupa)y  when  be  observes  they  are  mostdeUtiou%jii8t 

before  they  burst  from  their  covering.  From  this  state 

they  change  to  the  Tettix  or  Cicadcy  when  the  males  at 

first  have  the  best  flavour;  but  after  impregnation  thq 

females  are  preferred  on  acqount  of  their  white  eg^\ 

Athenaens  also  and  Aristophanes  mention  their  being 

eaten ;  and  iBUan  is  extremely  angry  with  the  men  of 

his  age  that  an  animal  sacred  to  the  Muses  should  be 

etrung,  sold,  and  greedily  devoured^.    Pliny  teUa  ua 

*that  the  nations  of  theEast^even  the  Parthians^  whose 

Wealth  was  abundant,  use  them  as  food®.    The  imagQ 

of  the  Tetiigonia  septendedm  is  still  eaten  by  the  In* 

dians  ia  America,  who  pluck  off  the  wings  and  boil 

them  \  This  ancient  Greek  taste  for  Tettigpnite  seems 

How  gone  out  of  fashion,  at  least  travellers  do  not  no« 

tiee  it :  but  perhaps  if  it  were  revived  in  those  countries 

where  the  insects  are  to  be  found,  for  they  inhabit  cmly 

Warm  climates,  it  would  be  ascertained  that  so  polished 

a.  people  did  not  relish  them  without  reason* 

Kb  insects  are  more  numerous  in  this  island  than  th^ 
f^terpifiats  of  LepidopteHi :  if  these  could  be  used  in 
aid  of  the  stock  of  food  in  times  of  scarcity,  it  might  sub* 
serve  the  doiible  purpose  of  ridding  us  of  a  nuisance^ 
and  relieving  the  public  pressure.  Beaumur  suggests 
this  mode  of  dimiiHshing  the  numbers  of  destructive 
i^terpiUors,  speaking  of  that  of  If octua  Gamma,  which 
did  such  infinite  mischief  in  France  in  the  year  1735^ 

'»  Arist.  ffii^  An.  i.  ▼.  c.  30.    b  Yide'Biitbart,  WgrM.  ti.  1. 4.  c.  7. 491 . 
«  fiUt.  NaL  1.  xi.  c.€6.  *  F*  CoiliiiKia  in  PhiU  Trms.  1763.  n.  X, 

Eeaum.  H.  341. 
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If  however  we  were  to  take  fo  eating  caterpillars,  I 
should,  for  my  own  part,  be  of  the  mind  of  the  red- 
breasts, and  eat  only  the  naked  ones*.  But  you  wiD 
6ee  thjat  there  is  some  encouragement  from  precedent 
to  make  a  meal  of  the  caterpillars  which  infest  our  cab- 
bages  and  cauliflowers.  Amongst  the  delicacies  of  a 
Boshies-man's  table,  Sparrmatt  reckons  those  caterpil-^ 
lars  from  which  butterflies  proceed^.  The  Chinese, 
who  waste  nothing,  after  they  have  unwound  the  silk' 
from  the  cocoons  of  the  silk-worm,  send  the  chrysalis  to 
table :  they  also  eat  the  larvae  of  a  hawk-moth  (SpAf^ix*), 
some  of  which  tribe,  Dr.  Darwin  tells  us,  are,  in  his 
opinion,  very  delicious  ** :  and  lastly,  the  natives  of  New 
Holland  eat  the  caterpillars  of  a  species  of  moth  of  a 
singular  new  genus,  to  which  my  friend  Alexandei^ 
MacLeay^  Esq.,  has  assigned  characters,  and,  from  the 
circumstance  of  its  larva  coming  out  only  in  the  night 
to  feed,  has  called  it  Nt/cterobius, 

The  next  order,  the  Neuroptera^  will  make  us  some 
amends  for  the  meagemess  of  the  last,  as  it  contains' the 
white  ant  tribe  {Termes)^  which,  in  return  for  the  mis- 
chief it  does  at  certain  times,  afibrds  an  abundant  sup- 
ply of  food  to  some  of  the  African  nationis.  The  Hot- 
tentots efeit  them  boiled  and  raw,  and  soon  get  into  good 
condition  upon  this  food®.  Konig,  quoted  by  Smeath-* 
man,  says  that  in  some  parts  of  the  East  Indies  the  na« 
tives  make  two  holes  in  the  nests  of  the  white  ants,  one 
to  the  windward  and  the  other  to  the  leeward,  placing 
at  the  latter  opening  a  pot  rubbed  with  an  aromatic 
herb,  to  receive  the  insects  driven  out  of  their  nest  by 

a  Ray's  Letters^  1S5.  b  Spax nnan,  i.  201. 

c  Sir  G.Staiiiiton's  Voy, iii.  246.  -^  d  Phjftol,  364.     e  Spamnao^  i.  363. 
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a  fire  of  stinking  materials  made  at  the  former^.  Thud 
ihey  catch  great  quantities,  of  which  they  make  with 
ilour  a  variety  of  pastry,  that  they  can  afford  to  sell 
cheap  to  the  poorer  people.  ^*Mr.  Smeathman  says  he 
has  not  found  the  Africans  so  ingenious  in  procuring 
or  dressing  them.  *They  are  content  with  a  very  small 
part  of  those  that  fall  into  the  waters  at  the  time  of 
swarming,  which  they  skini  off  with  calabashes,  bring 
large  kettles  full  of  them  to  their  habitations,  and  parch 
them  Tii  iron  pots  over  a  gentle  fire,  stirring  them  about 
as  is  done  in  roasting  coffee.  In  that  state  without  sauce 
or  other  addition  they  derve  them  up  as  delicious  food, 
and  eat  them  by  handfuUs  as  we  db  comfits.     Hd  has 
eaten  them  dressed  in  this  way  several  times,   and 
thought  them  delicate,  nourishing  and  wholesome, 
being  sweeter  than  the  grub  of  the  weevil  of  the  palms; 
{CaiandraPalniarum^)  and  l*esembling  in  taste  sugared 
cream  or  sweet  almond  paste  ^.    The  iemale  ant,  in 
particular,  is  supposed  by  the  Hindoos  to  be  endowed 
with  highly  nutritive  properties,  and,  we  are  told  by 
•Mr.  Broughton,  was  careftilly  sought  after  and  pre- 
served for  the  ude  of  ihe  diebililatedSurjee  Rao,  |Hrime 
minister  of  Scindia  chief  of  the  Mj^hrattas  ^. 

TheHymenoptera  ordei*  also  furnishes  a  few  articles 
to  add  to  this  head.  Idb  not  allude  to  the  nectar  which 
the  bees  collect  for  lis.  Butpei:hdps  you  do  not  suspect 
that  bees  themselveis  in  some  places  serve  for  food,  yet 

A  Captain  Green  relates  that,  in  t\>t  ceded  distrlcis  in  lD^i^,they  place 
the  bvanches  of  trees  over  the  nests,  and  then  by  means  pf  ^mokedriye 
out  the  insects;  which  attempting  to  tty, their mmgs  fire  brofceaoffb^  the 
mere  touch  of  the  br^ncbes^     . 

h  Smeathman,  31.         c  Letten  written  in  a  Mahratta  Camp  in  I8<^. 
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Kbox  UHln  us  that  they  are  eaten  in  Ceylcin  * : — an  un« 
grateflil  return  for  their  honey  and  wax  which  I  would 
on  no  account  recommend.  Pho  speaks  6f  yellow  ants 
called  Cupia  inhabiting  Brazil,  the  abdomen  ^f  which 
many  used  for  food,  as  well  as  a  larger  species  under  the 
name  of  Tama-joura^;  which  accoiint  is  confirmed  by 
Humboldt,  who  informs  us  that  ants  are  eaten  by  the 
Marivatanos  and  Margueritares,  mixed  with  i^sin  for 
sauce.  Ants,  I  speak  from  experience,  have  if  o  unplea* 
sant  flavour ;  they  are  \etj  agreeably  acid^  and  the  taste 
of  the  trunk  and  abdomen  is  different ;  so  that  I  am  not 
80  much  surprised  as  Mr,  Consett  seems  to  have  been  at 
the  avidity  with  which  the  young  Swede  mentioned  by 
him  sat  down  to  the  siege  of  an  ants'  ne8t^  This  author 
Btates,  that  in  some  parts  of  Sweden  ants  are  distilled 
along  with  rye,  to  give  a  flavour  to  the  inferior  kinds 
of  brandy  ^< — ^Under  this  head  may  not  improperly  be 
mentioned  several  galls  the  product  of  different  species 
of  Cynips,  particularly  those  found  on  some  kinds  of 
Sage,  viz.  Sahia  pomiferaj  S.  triloba^  and  S.  officinalis^ 
'  which  are  very  juicy  like  apples,  and  crowned  with  rudi-« 
ments  of  leaves  resembling  the  calyx  of  that  fruit.  They 
are  esteemed  in  the  Levant  for  their  aromatic  and  acid 
flavour,  especially  when  prepared  with  sugar,  and  form 
a  considerable  article  of  commerce  from  Scio  to  Con« 
atantinople,  where  they  are  regularly  exposed  in  the 
mslrket  *•  The  galls  of  ground*i  vy  have  also  been  eaten 
in  France ;  but  Reaumur,  who  tasted  them,  is  doubtful 
whether  they  will  ever  rank  with  good  fruits  ^ 

*  Knox*8  CeyUm,  $S*  t»  Piso,  Ind.  1.  v.  c.  13.  ^\ , 

f  TraveU  in  Sweden^  US.  d  IMd. 

e  SmSih'8  Introd.  to  Bot.  346,  Olhier'i  Travels^  i,  139. 

f  ^fi9L^m,  til,  416, 


To.tba  jD^ptera  order,  as  a  source  of  food,  man  can 
«carely  be  said  i^  be  under  auy  obligation;  the  lanra 
of  JIhiseaputriSf  wbicb  is  so  conunonly  foundjn  ch^se, 
being  the  only  one  eVer  eaten — a  dainty  as  some  this  jk 
it,  of  whom  you  will  perhaps  say  with  ScopoU,  '^gmi^ 
bus  has  ddidas  non.im>ideo\^*^ 

The  order  Aptera^  now  that  the  Crustacea  are  esh 

.duded,  does  not  much  more  abound  in  ee^culent  insects 

.than  the  Diptera*  The  only  species  which  have  tempted 

.the  appetite  of  man  in  this  order  are  the  che^se-mite 

s(Acarus  Siro} — ^lice,  which  are  eaten  by  the  Hottentots 

•and  naUves  of  the  western  coast  of  Afirica,  who  from 

their  love  of  this  game,  which  they  not  only  coUect 

•Ihemselves  from  their  well  stored  capital  pasture,  but 

•^mfdoy  their  wives  in  the  chase,  have  been  sometimes 

called  Phthirophagi^'^-and  another  tribe  which  you 

will  think  even  more  repulsive  than  the  l^st,  I  mean 

.qpiders.    These  form  an  article  in  Sparrmaii's  list  of 

the  Boshies-man's  dainties®;  and  Labillardiere  tells 

Q8  that  the  inhabitants  of  New  Caledonia  seek  for  and 

..eat  .with  avidity  large  quantitiee  of  a  spider  nearly  an 

inch  long  (which  he  calla  .^roitea  edulis),  and  whi^h 

they  roast  over  the  fire'*    Even  individuals  amongst 

the  more  polished  nations  of  Europe  are  recorded  as 

having  a  similar  taste ;  so  that,  if  you  could  rise  above 

vulgar  prigudices,  you  would  in  all  pr6b|ibility  find 

them  a  most  delicious  morsel.    If  you  require  prece-; 

dents,^  Reaumur  tells  us  of  a  young  lady  who.  when  she 

walked  in  her  grounds  never  siiw  a  spider  that  she  did 

•  Scop.  CarOa.  SST.  b  Lat.  Hist,  NaU  flit  9S. 

«  SfifimsD,  if  SOI .  <  Vo^fOgt  M  ia  recherche  de  h  Pcrowe^  H.  Wk 
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not  take  and  crack  upon  the  spot  ^  .  Anivdier  .fenmle^ 
the  celebriited  Aima  MartaScluirman*  used  to^eat  th^^a 
like  0uts,'whi6h  she  affirmed  they  much  resembled  in 
taste,  excusing  her  propensity  by  saying  that  she  was 
borii' under  the 'sign  Scorpio**.  If  you- wish  for  the  au- 
thority of  the  learned,  LalaiidettLe  celebrated  French 
astronomer  was,  as  Latreille  witnessed'',  equally  fond 
of  these  delicacies.  And  lastly,  if  not  content  with 
taking  them  seriatim  you  shcSuld  feel  desirous  of  eating 
them  by  handfuUs,  yoil  may  shelter  yourself  under  the 
authority  of  the  German  immortalized  by  Rosel^  who 
used  to  spread  them  upon  his  bread  like  butter,  observ- 
ing that  he  found  them'  viery  liseful,  '^  um  sick  auszul" 
axiren.^^ — These  edible  Aptera  are  all  sufficiently  dis- 
gusting: but  we  feel  our  nausea  quite  turned  into  hor- 
xpr  when  we  read  in  Humboldt,  that  he  ha^  seen  the 
:  Indian  children  drag  out  6f  the  earth  centipedes  eigh- 
'  teen  inches  long  and  u&ore  than  half  aninch  broad^)  and 

devour  them*.  >    .\ 

-  .   -         •     »     •  •  ■         ■     •       ■''.■. 

After  all  I  have  said,  you  may  perhaps  still  fe^  a 

prejudice  against  insects  as  food;  but  I  think^  when 

:  you  recollect  that  Oberon  and  his  queen  Titania,  that 

renowned  personage  Rdoin  Goodfellow,  "  with  all  the 

fairy  elves  that  bej"  number  insects  amongst  their 

choicest  cates,  you  will  no  longer  be  heretical  in  this 

.  article,  but  yield  with  a  *good  grace ;  and  as  a  reward  I 

-will  copy  out  for  you  a  beautifulpoetical  description 

'  of  Oberon's  feast,  which  was  lately  pointed  out  to  me 

a  Reaum.ii.  S42«  b  Shaw,  Na!.  Misc,  cHiti,  Nai,  ¥«.  82T. 

a  HqscI,  iv,  257;  e  P^rsffMl  Truv^ls^  '\u  'm^  . : 


I  . 
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by  a  learneii  liibliograpUcal  friend,  JohnOosee,  Esq, 
of  Hull,  in  Herrick's  HesperideSy  I6fl8. 

Shapcot}  r  to  thcc-  the  fatry 'Stftte 
I  with  disereHon  dedicate ;  .  . 

Becanse  thooprUBest  things  that  are 
Cu^oii&and  urifamiiiaf.     . 
Take  first  the  feast :  these  dishes  gone, 
We'll  see  the  fairy  court  ahon« 
A  little  mushroom  table  spread  ; 
After  short  prayers^  they  set  on  bread, 
A  itioon.parch'd  grain  .of  purest  wheat, 
With  some  small  glitt' ring  grit  to  eat 
His  choicest  bits  with  :  then  in  a  trice ' 
They  make:a  feast  less  great  than  nice. 
fiut,  all  this  while  his  eye  is  serv*d,    " 
We  most  not  think-  his  ear  was  stanrM  ;      '    ' 
But  that  there  was  in  place  to  stir 
His  spleen,  the  chirring  grasshopper,  . 
The  merry  cricket,  puling  fly. 
The  piping  gnat  for  minstrelsy ;      \ 
.And  now,  we  mast  imagine  iirst 
The  eWes  present,  to  quench  his  thirst, 
.  A  pure  seed  pearl  of  infant  dew. 
Brought  and  besweeten'd  in  a  blue 
And  pregnant  violet ;  which  done. 
His  kitling  eyes  begin  to  run 
Quite  thr()pgh  the  table,  where  he  spies 
The  horns  of  f  apery  butterflies, 
Of  which  he  eats,  *and  tastes  a  little 
•  .'     Of  ^hat  We  %all: the  cuckoo's  spittle : 
A  little  farze*ball.p«ddinfg  s<amds 
J?yj  yet  not  Wessedbyiis  bands, :  :      ! 
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That  WM  tM  9mm  i  but  Ihen  ferthwidi 

Ho  TeniaffM  Mdlj  o»  die  pith 

Of  tag«r*d  nisb,  and  es<8  the  sag 

And  welLbestnitted  hee*8  fweet  hag  ; 

Gladdiog  his  palate  with  some  store 

Of  emmets'  eggi :  what  would  he  more  ? 

But  beards  of  mice,  a  lewt's  stew'd  thigb, 

A  bloated  earwig  and  a  flj ; 

With  the  red-capp'd  worm  that^s  shut 

Within  the  concaTe  of  a  nut. 

Brown  as  his  tooth  :  a  little  moth 

Late  fatten'd  in  a  piece  of  cloth ; 

With  withered  cherries ;  mandrakes*  ears ; 

Moles*  eyes ;  to  these  the  slain  stag's  tears; 

The  unctuous  dew  hips  of  a  snail ; 

The  broke  heart  of  a  n^himgaie 

O'ercome  in  masic ;  ^ 


•*  This  done,  commended 


Grace  bj  his  priest,  the  feast  is  ended. — 

Having  ccmsidered  inseeta  ma  ndding  to  the  gcnenl . 
atodc  of  food,  I  shall  next  request  your  attention  while 
I  detail  to  you  how  &r  the  medical  science  is  indebted 
to  them.  Had  I  addressed  you  a  century  ago,  I  could 
have  made  this  an  ample  history.  Amongst  scores  of 
infallible  panaceas,  I  should  have  recommended  the 
woodlouse  as  a  solvent  and  aperient^  powder  of  silk-^ 
worm  for  vertigo  and  convuluons ;  mtUqpedes  agfuast 
the  jaundice;  earwigs  to  strengthen  the  nerves ;  pow- 
dered scorpion  for  the  stone  and  gravel ;  fly-water 
for  disorders  in  the  eyes ;  and  the  tide  for  erysipdas. 
I  should  hav§  prescribe  ^e  gnats  ae  m  i^xceU^nt 


r 


JIISXGT  BBN£¥1TS  ]ISS1TS3>  PROV  IN8ECT9.     315 

purge ;  waspsaB  diuretics ;  lady-biridB  for  the  colic  and 
jiieesles  ;  the  cockchafer  for  the  bite  of  a  mad  dog^  and 
^e  plague;  and  ants  and  their  acid  I  should  have 
loudly  praised  as  incomparable  against  leprosy  and 
deafiiess,  as.  strengthening  the  memory,  and  giting 
irigsQur  and  animation  to  the  whole  bodily  frame*.  In 
short,  I  could  have  easily  added  to  the  miserably  mea« 
^r  list  of  modem  pharmacopoeias,  a  catalogue  of  ap- 
yfoved  insect-remedies  for  every  disease  and  evil 

<(  that  flesh  m  heir  to ! '' 

But  these  good  times  afe  long^^goneby*  You  would, 
I  fear,  laugh  at  my  prescriptions  notwithstanding  the 
great  authocities  I  could  cite  in  their  favour ;  and  even 
doubt  the  efficacy  of  a  ^ore  modern  specific  for  tooth- 
acJie,  promulgated  by  a  learned  Italian  professor^,  who 
assures,  us  that  a  finger  once  imbued  with  the  juices  of 
CurcuUo  aniiodantalgicuf  (a  name  enough  to  give  one 
4he  tooth-ache  to  pronounce  it)  will  retain  its  power  of 
curing  this  disease  for  a  twelvemonth !  I  must  content 
myself,  therefore,  with  expatiating  on  the  virtues  of  the 
very  few  insects  to  which  the  sons  of  Hippocrates  and 
•Oal^i  now  deign  to  have  recourse.  At  the  same  time 
I  cannot  help  observing  that  tlieir  proscription  of  the 
remainder  m^y  have  been  too  indiscriminate.  Man- 
kind fure  apt  to  run  (torn  one  extreme  to  the  other. 
From  having  ascribed  too  much  efficacy  to  insect-re- 
mediesi  we  may  now  ascribe  too  little.  Many  insects 
emit  very  powerful  odours,  and  spme  produce  extra- 

>a  For  this  list  of  remedies,  see  Lesser*  L,  il.  171-S* 

b  Gerbl.   The  same  virtues  iiare  been  ascribed  to  Coi^nelh  tefUm* 
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ordinary  effects  upon  the  human  frame;  and  it  is  Km 
idea,  not  altogether  to  be  rejected,  that  they  may  con- 
centrate into-  a  smaller  compass  the  properties  and 
virtues  of  the  plants  upon  which  they  feed,  and  thus 
afford  medicines  more  powerful  in  operation  than  the 
plants  themselves.  It  is  at  least  worth  while  to  insti* 
tute  a  set  of  experiments  with  this  view.  ) 

]Mtedicine  at  the  present  day  is  indebted  to  an  ant 
{Formica  bisptnosa^  Oli\.  fungosUy  F.)  for  a  kind  of  lint 
collected  by  that  insect  from  the  Bombax  and  silk  cot- 
ton-tree, which  as  a  styptic  is  preferable  to  the  puff- 
ball,  and  at  Cayenne  is  successfully  used  to  "Stop  the 
blood  in  the  most  violent  haemorrhages'^;  and  gum  am- 
moniac, according  to  Mr.  Jackson^,  oozes  out  of  a  {dlant 
like  fennel,  from  incisions  made  in  the  bark  by  a  beetle 
with  a  large  horn.  B»t  with  ^hese  exception^,  (ia 
which  the  remedy  is  rather  collected  than  produced  by 
insects,)  and  that  of  spiders^  webs,  whidh  are  said  to 
have  beeii  recently  administered  with. success  in  ague, 
the  only  insects  which  directly  supply  us  with  medicine 
are  some  species  of  Lytta  and  Mylabris.  These  beetles 
however  amply  make  up  in  efficacy  for  their  numerical 
insignificance ;  and  almost  any  article  could  be  better 
spared  from  the  Materia  Medica  than  one  of  the  for- 
mer usually  known  under  the  nB.me  of  Cantharidesy 
which  is  not  only  of  incalculable  importance  as  a  ve- 
sicatory, but  is  how  administered  internally  in  many 
cases  with  very  good  effect.  In  Europe,  the  only  in$eet 

a  Lstr.  HisL  Nat.  des  FourmiSj  48.  134. 

b  JacksoD's  Marocco^  83.  Some  doubt  however  attaches  to  this  state- 
meDt,  from  the  circumstance  of  the  figure  jvhich  Mr.  Jackson'gives  of 
tils  beetle  {Dibbcn  Fashook)  being  clearly  a  mere  copy  of  that  of  Mr. 
}}|ruce'8  Zimb/ 
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used. with  this' view  is  the  Liyttn  vesicaioria;  but  in 
America  the  L,  cinerea  and  viUata  (which  are  extrenfiely 
common  and  noxioug  ineects,  while  the  JL.  vesieataria 
is  sold  there  at  sixteen  dollars  the  pound,)  have  been 
substituted  with  great  success,  and  are  said  to  vesicate 
more'  speedily  and  with  less  pain,  at  the  same  time 
that  diey cause^d  strangury* :  and  in  China  they  have 
long  employed  the  Mtfldbris  Cichorei^  which  seems  to 
have  been  considered  the  most  powerful  vesicatory 
amongst  the  ancients;,  who  however  appear  to  have 
been  acquainted  with  the  common  Litta  vericatcria 
also,  and  to  have  made  use  of  it,  as  well  as  of  Cetonia 
aurata  and  some  other  insects  mentioned  by  Pliny\ 
Another  species  of  Mylabris  has  been  described  by 
Colonel  Hardwickein  the  Asiatic  Transactions  ^y  plen« 
tiful  in  all  parts  of  Bengal,  Bahar,  and  Oude,  which 
is  fully  as  efficacious  as  the  common  Spanish  fly. 

'  But  it  is  as  supplying  products  valuable  in  the  arts 
and  manu&ctures,  that  we  are  chiefly  indebted  to  in- 
sects. In  adverting  to  them  in  this  view,  I  shall  not 
dwell  upon  the  articles  derived  from  a  few  species  in 
particular  districts,  and  confined  to  these  alone,  such  as 
the  soap  which  in  some  parts  of  Africa  is  manufactured 
from  a  species  of  Carabus  (C  saponarius^  Oliv.^);  the 
oil  which  Molina  tells  us  is  obtained  iri  Chili  from  large 
globular  cellules  found  upon  the  wild  rosemary,  and 
supposed  to  be  produced  by  akind  of  Cynips*' ;  and  the 
manure  for  which  Scopoli  informs  us  the  hosts  of  Ephe- 

a  Uliger  Mag.  I.  856.         b  //«/.  Nat.  U  x\x,  c.  4.  c  Vol.  ▼.  213. 

d  Oliv.  Entom.  iii.  69.  t.  iii./.  26.    Compare  Philanthropiti^  U.  210. 
e  MoUaa's  ChiU,  i.  1T4. 
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that  annually  Mierge  in  the  mdnth  of  Jnnefrottt^ 
the  Las,  a  river  in  Camiola,  are  employed  by  th^  hrn^ 
baadmen,  who  think  they  htve  had  a  bad  harvest  na" 
leia  ev«ry  one  has  Mllected  at  least  twenty  loads  \ 

Still  less  is  it  my  intention  to  detain'  3fon  in  GOB8ider-« 
ing  the  purpose  to  which  in  the  West  Indies  and  South 
Ameriea  the  fire-flies  are  put  by  the  natives,  wh^  ^oh 
ploy  them  as  lanterns  in  their  journeys,  and  kunps  in 
their  houses^  ^^^xr  the  use  as  ornaments  to  which  some 
insects  are  ingeniously  applied  by  the  ladies,  who  in 
China  embroider  their  dresses  with  the  elytra  and  crust 
of  a  brilliant  species  of  beetle  (Bupfestis  tiUaid);  in 
Chili  and  the  Brazils  form  splendid  necklaces  of  the 
golden  Chrysomelae  and  Curculiones^;  in  some  parts 
of  the  continent  string  together  for  the  same  purpose 
the  burnished  violet-coloured  thighs  of  Scarabteus  stet'^ 
corariusj  &c.  ^ ;  and  in  India,  as  I  am  informed  by  Major 
Moor  and  Captain  Green,  even  have  recourse  to  fire-* 
flies,  which  they  inclose  in  gauze  and  use  as  ornaments 
for  their  hair  when  they  take  their  evening  walks.  I 
shall  confine  my  details  to  the  more  important  and  ge«N 
neral  products  which  they  supply  to  the  arts,  begin* 
ning  with  one  indispensable  to  our  present  correspond-* 
Mice,  and  adverting  in  succe^ion  to  the  insects  afford* 
ing  dyes  J  laCy  waXy  boneyj  and  silk. 

No  present  that  insects  have  made  to  the  arts  is  equal 
in  utility  and  universal  interest,  comes  more  home  to 

•  Bni.  CarmoL  2S4. 

b  Captain  Green  was  accmtoned  to  |mt  a  fire*Sy  under  the  glaM  of 
his  wa(ch,  When  he  hsul  occasion  to  rise  very  early  for  a  march,  whick 
enabled  him^  withont  dilBcuIty,  to  distingnish  the  bonr. 

•  Molina,  i.  171. 285^  d  utr.  BiU.  Mn.  z.  US. 


mlr  best  atfbctrone,  or  is  the  instrument^of  producifof : 
■Mte  valuablje  firaits  of  httman  wisdom  and  geaius,  thaii 
Ae  product  of  die  toimal  to  which  I  have  just  alluded* 
You  will  .Teadily  conjecture  I  mean  the  .fly  that  givef. 
birth  to  th»  gM'tnUy  from  which  ink  is  made. — ^How 
infinitely  are  we  indebted  to  this  little  creature,  which 
at  enee  eimbleft  us  to  converse  with  our  absent  fneiida 
imd  cmisiexiOBs  be.tfaeir  distance  from  us  ever  sogreat, 
aadauppliiw  the  means  by  which,  to  use  the  poet's.  Ian* 
guage,  wecan 

c(     n      .give  to  airy  notlmig 
A  loeal  habitation  and  a  name !  '* 

enabling  the  poet,  the  philosopher,  the  politician,  the 
moralist, -and  the  divine,  to  embody  their  thoughts  for 
the  amusement,  instruction,  direction  and  reformation 
of  mankiiid^-^-The  insect  which  produces  the  gi(^l-nut 
18  of  the  genus  Cynips  of  Linn£,  but  was  not  known  to 
him  or  to  Fabricius.    Olivier  first  described  it  under 
the  name  of  Diplolepis  galhe  tinctari(B\  The  gaUs  ori- 
ginate on  the  leaves  of  a  species  of  oak  (  Quercus  infec*' 
torioy  Oliv.)  very  common  throughout  Asia  Minor,  in 
many  parts  of  which  they  are  collected  by  the  poorer 
inhabitants  and  exported  from  Smyrna,  Aleppo,  and 
other  ports  in  the  Levant,  as  well  as  from  the  East  In« 
dies,  whither  a  part  of  those  collected  are  now  carried* 
The  galls  most  esteemed  are  those  known  in  commerce 
under  the  name  otblue  galls j  being  the  produce  of  the 
first  gathering  before  the  fly  has  issued  from  the  gall. 
tt  will  not  be, uninteresting  to  you  to  know,  that  from 
these  when  bruised  mayoccasionally  be  obtained  per** 

•  Encytitjop*  Insect,  vi*  881.   It  bad  better,  perbapS|  ai  componnd  Tri- 
ytA  Names  are  bad,  be  called  Cynips  ScripUrum* 


ftct  specimens  of  the  insect^  bn^  of.  whicb  I  lately 
procured  in  thi»  way.  The  galls  which  l|ave  escaped 
the  first  searches,  and  from  most  of  which  the  fly  has 
emerged,  are  called  zokUe.  galiSy  and  are  of  a  very  infe<* 
rior  quality,  containing  less  of  the  astringent  principle 
than  the  blue  galls  in  the  proportion  of  two  to  threes 
The  white  and  blue  galls  are  usually  imported  mixed 
in  about  equal  proportions,  and  are  then  calledgalls  in 
sorts.  If  no  substitute  equal  to  galls  as  a  constituent 
part  of  ink  has  been  discovered,  the  same  may  be  said 
of  these  productions  ajs  one  of  the.n^ost  important  of 
our  dyeing  materi^s  constantly  employed  in  dyeing 
black.  It  is -true  that  this  colour  may  be  communicated 
without  galls,  but  not  at  once  so  cheaply  and  effectu^ 
ally,  as  is  found  by  their  continued  large  consumption 
notwithstanding  all  the  improvements  in  the  art  of  dye-^ 
ing.  Other  dyeing  drugs  are  afforded  by  insects,  the 
principal  of  which  are  KermeSy  the  Scarlet  Grain  ofPo-^ 
landj  Cochinealy  Lac-lake^  and  Lac-dye^ .  all  of  which 
are  furnished  by  different  species  of  Coccus. 
'  The  first  of  these,  the  Coccus  IliciSy  L.,  found  abun** 
dantly  upon  a  small  species  of  evergreen  oak  (  Quercus 
cocciferay  L.)  common  in  the  south  of  France,  and  many 
other  parts  of  the  world,  has  been  employed  to  impart 
a  blood  red  or  crimson  dye  to  cloth  from  the  earliest 
ages,  and  was  known  to  the  Phoenicians  before  the  time 
of  Moses  under  the  name  of  Tola  or  Thola  (i^bin,)  to 
the  Greeks  under  that  of  Coccus  (Koxxo^),  and  to  the 
Arabians  and  Persians  under  that  oiKermes  or  Alfcer* 
mes  ;  whence,  as  Beckmann  has  shown,  and  from  the 
epithet  vermiculatum  given  to  it  in  the  middle  ages^ 

a  OiiTicr's  Travels  in  Egypty  &c.  U*  64. 


r 


DIRECT  BENEFITS  DEAiyEI>  FROM  INSECTS.      9S1 

-trh^A  it-w^s  asceitarned  to  be  the  produce  of  a*  worm, 
ht£ye  sprung  the  Jjatioi  coccineusy  the  French  cramoisi 
and  xHermeilj  and  our  crimson  and  vermilion.  It  was 
most  probably  with  this  substance  that  the  curtains  of 
the  'tabernacle  (Exodus  xxvi.  Sec)  Were  dyed  deep'red 
(which  the  word  scarlet,  as  our  translator!^  hate  ren* 
dered  ^im  wViri,  then  implied,  not  the  colour  now-so 
eidled,  which  was  not  known  in  James  the  First's  reigo 
wlien  the  Bible  was  translated) — ^it  was  with  this  that 
theGl^ecianB  and  Roriiahs  produced  their  crimson ;  and 

.J  T-     .        - 

from  th6  same  source,  were  derived  the  imperishable 
reds  of  the  Brussels  and  other  ^Flemish  tapestries..  In 
short,  previous  to  the  discovery  of  cochineal,  this,  was 
the  material  universally  used  for  dyeing  the  most  bril* 
liant  red  then  known ;  and  though  that  production  of 
the  New  Wdrldhas^  in  some  resp^ts  undeservedly*, 
supplanted  it  in  Europe,  where  it  is  little  attended  to 
except  by  the  peasantry  of  the  provinces  in  which  it 
is  found,  it  still  continues  to  be  employed  in  a  great 
part  of  India  and  Persia^. 

.  The  scarlet  grain  of  Poland  (Coccus  polonicUSy  L.) 
is  found  on  the  roots  of  the  perennial  knawel  (Scleranr 
iku9  perennisy  L.  a  scarce  plant  in  this  country,  but 

a  The  colour  communicated  by  Kermes  with  alam,  the  only  mordant 
formerly  employed,  is  blood  red :  but  Dr.  Bancroft  found  (i.  4d4.)  that 
\«itb  the  solution  of  tin  used  with  cochineal  it  is  capable  of  imparting  a 
scarl<it  qui'e  as  briUiant  as  that  dye,  and  perhaps  more  permanent.  '  At 
tite  9BLm6  time,  however,  as  ten  or  twelve  pounds  contain  only  as  much 
colouring  matter  as  oqe  of  cochineal,,  the  latter ,at  its  ordin^y  price  is 
the  cheapest. 

1)  Bochart,  tfierosmc,  ii.  1.  iy.c.  27.  Beckmann's  History  of  InwntiofUy 
BngL  Trans,  ii.  171-805.  Bancroft  on  permanent  Colours,  \.  993.  See 
also  P&rkhurst's  Heb,  Lexicon  under  y^n  and  n:iv. 

voii.  I.  y 


ted  iNiu  ilt  %fM  itfHie  ooHe^^d  in  hngi^  qttMitie»ftr 
dyMii|r  rei4ii«tefJkPiilii^  IMni$i^y  4be.  BM^tol^ 
Mi.  mii^^y^by^tbt  IkkA^  uid  AtiMbiMttB  fi>r  ikyma% 
PfitfoHyiAk  uni  hMfy  van  %cftl4w  A>r  *siakiiii|f  tli»  mAs  af 

otpt  iff  the  fV))^li  pMisaMt^.  A  sittilttr  u^g^edt  Im 
Mtoided  lli«  CImmm  ifetiiid  <M  the  l-Mts  of  PoferiuMi 
80Ng(«fM>i^iS  I^*%  ^Hikh  ««i%s  «eed  by  Am  Mmvb  iior 
AfMiigdtkttni  tl^oisl  m.  tMe^oeloar;  «iii  the  Cbowi 
AMk«»t^  whidi  «rMi«tinii  ^«ibrd6>a  «riiiisMi  dye\ 

'OMikkti^^bt€b^t$siJtMy  L^  k*Mlide«ft  the 
—ifciabte  ipw»iinA<br  M*iteh  Ifce  dycir  k  iftdeblei  te 
8telft,iMid*Wfththe«iK5lii|ttidii  )peidM(pe*tff iRidiir^thettniit 
imiKn«Mnll  4D€<cly^g«M^^  TlNi«i|htiieSp«ii«^ 
ftrMd  «t  «wftdyed  %  the  imtiveK  *af  MeMctt^  Wfawe 
•toto  lit  46  it«4ttv^t»d,  M  ilteir  amii  v«l  in  tlust  coiodrf 
to  Ijttfi^  itl»  imi^^mtkme  n^fts  ^<rt  icimirMeiy  aa^MBitwiii 
fbrwii-lytt#%^Qt«rii»  «it6r«rMd9.  Acosta  iadsoi •• 
early  as  1590,  and  Herrara  and'Hitt'Aatodtsz  ffritieequait^ 
ly,  bad)iMleditte>*be  amititiect.    ^t  lud^a^Mefitly 

JMituiMi^fiiiltttr  lafeifl  MfevtiMd  cC  nepe  MaoMier  -i^ 
the  eontrary,  it  was  believed  by  Europeans  in  general 
to  'be  the  seed  oT  a  plant,  until  Hartsoeker  in  1694, 
t^e^euvenhoek^iad  Be  JarHive  in  17Q4,  ^nd  GeoSsoyf^ 
ten  yippB  hHter^  thy  «dHsdec^Mnis  and  auMNiscopiQaliobr 
ierMtionB  incontrdrertibly  prctved  its  rewtl  origin  ^ 

"^TldB  insect^  which  comes  to  us  in  the  form  of  ared* 
diah  abriv«Ued;|psajin4:ovei9d  with  4l  white  poiWilep  or 

A'Rai.  liiti.  TkifU.  i.  401*  ^  Baneroft,  u  401. 

c  Bancroft^  i.  413.    tUattin.  if.  68. 
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inMBPm0^  lrbe«e«i«iiecodhiiieftl  i»  fflnodiubod  m  nay 
HiUprtky,  Nopal,  wibkib  hiw  ahrays  been  svqppwieA  jI» 
JM»  tine  Ceietms  aochiml^^  L.,  but  «f»odfag  to  Hutt^ 
JMkltfls  wiqiie«ti<mit%  a  distil)^  ^MKxee,  ^dueb  btttw 
£ru1t  jntecinlly  wtntiei. 

CdiM^iiieal  as  rihigjy  esdtiviiiled  in  tiie  iaten^caey  of 
QftBaaca;  and  Boine  filaistetioiUB  oontain  fiOorW^MO 
noftaimhi  £Bie»,  mtcii  iieing  kept  afcout  foor  feet  higli 
^imaee^eHf  aocefB  ktcoUediiiglhe  d^te;  'iHie  euki^ 
votofs  .pcefer  itbe  most  jprioUj  Taiwties  ^ef  die  fbrn/t^ 
Wi^MmAkgipspoieeiitm^U^AetsM^  to 

frevJMii,  mhUsh  Stem  depenfeing  ^eir  eggs  im  the  flower 
prirjiiit,b0ihaneoir0fii%4U«toff.  1%e  greatest  qiuaSp 
titf,  bevrer^r,  ef  oookkie^keMfloyedw  cemmerce)  n 
^mduoed  dn  mamHk  no^pideiies  beioiigMig  to  indiftiMi  io^ 
extreme  poverty,  called  N^paleros.  Tbey  ^ont  tiie^ 
'^DpolBiieBia  elaared  grouttd  0a>tliedki|)es  of  Mountains 
43iri;aadaefi(t7irp4ir  three  leagues  idifi(ant>fi)Mn  Omm  nl» 
legfes;  and  when  paroperiy  cleaned,  ^Ihe  plaats  are  nl 
a  t^oadttion  to jnaintain  the  fxid^tneadin  the  ihivd  year. 
A9  <a  stock,  ^tiie  proprietor  in  A^mi  or  May  fRsrchaeea 
tirimch£b  or  j^tgof  the  Twiwife^onato,  laden  JwiUi 

wnall '  docUneal  iaseets  recently  d^akhed  <8doi(laX 
These  branches,  which  may  be  bought  in  Ae  aiarket  of 
QmjmeM,  for  about  thiieeifmac»<S^.  6rf.>thefcuttdited9 
are^^oept  fertwoDiy  <day«  in  the  interior  of  4;heir  holt, 
Qiad  iiien  ^sqpoeed  to  the  4)j>en  4ir  under  a  giMed,  wht^pe 
firiMtt  ihflirjBttOttuteiicy>tbeyi:bntiiiiio4oUff«for  fievei^ 
months^  :Itt  Angwatouid  €ie{taa|ber4he  noAer  eoclii* 
fKi^  ineac^,  auMT  htg  wlh  y^^ung,  are  placed  jii  neela 

y2 


iiiacle  o£a  spebies  of  Tillands^' cpilled  Paxtk,  which  ar^ 
distributed  upon  the  nopals.  In  about  four  moiiths  the 
first  gatherin^^  yielding  tti^tBlve  for  one^  may  be  made^ 
M^bich  in  the  course  of  the  year  is  succeeded  by  *tw« 
more  profitable  harvests.  l%i^  period  of  sawing'  and 
harvest  refers  chiefly  to  the  districts  of  Sola  and  Zi«-^ 
matlan.  In  colder  climates  the  serailla  is  not  placed 
upon  the  nopals  ikntrl  October  or  even  December,  when 
it  is*  necessary  toshelter  Che  young  insects  by  covering 
the  nopals  with  rush  mats,  and  the  harvests  are  pro<- 
jknntionabiy  later  md  unproductive.  In  the-  immediate 
▼icinity  of  the  idwn  •f  Oaxacft  the  Nopaleros  feed  their 
eodhineal  insects  in.  the  plains  from  October  to  April, 
and  at:  the  beginning  of  the  remaining  months^  during 
which  it  rains  in  the  plains,  transport  them  to  their 
plaaitations  of;  nopals  in  the  neighbouriDg  mountains, 
wliere  the  weather  is  more  fiivourable. 

Much  cslre  is  necessary  in  the  tedious  operation  of 
gathering  the  cochineal  from  the  nopals,  which  is  per- 
formed with  a  squirrel  or  stag's  tail  by  the  Indian  wo- 
niett)  who  for  this  purpose  squat  down  for  hours  toge- 
ther beside  one  plant ;' and  noiwithstandiiig  the  high 
pri€;e.of  the  cochineal,  it  is  to  be  doubted  if  the  culti- 
vation would  be  profitable  were  the  value  of  labour 
more,  considerable. 

The  cochineal  insects  are  killed  either  by  throwing 
them  into  boiling  water;  by  exposing  them  in  heaps  to  * 
the  pun;  or  by  placing  them  in  the  ovens  (TemazealU) 
us^  for  vapour-baths.  The  last  of  these  methods, 
which  isJeast  in  use,  preserves  the  whitish  powder  on 
the  body  of  the  cochineal^  which  being  thus  less  subject 
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tethe  adulterations  so  often  practised  by  thelndians^r 
bears  a  higher  {Mrice  both  in  America  and  Europe**    . 
►   The .  quantity  at  present  annually  exported,  from 
South  America  is -said  by  Humboldt  to  be  32,000  arro- 
bas,  there  worth  500^040/.  Bterlitf^ — a  vast  amount  to 
arise ;ff cm  so  ^mall  an  inaect,  and  well  calculated,  to 
show,  us  the  absurdity  of  despising  any  animals  on  ac* 
count  of  their  minuteness.  So  important  is  the  acqui- 
sition of  this  insect  <of  which  the  Spanish  government 
is  extremely  jealous)  regarded,  that  the  Court^of  Di- 
rectors of  the  East  India  Company  have  offered  a  re- 
iwardof  6000/.  to  any  one  who  shall  introduce  it  into 
India,  where  hitherto  t|ie  Company  have  only  succeeded 
jn  prjocurin^  from  Brazil  the  wild  kind  producing  th^ 
isyhestre  cochineal^  which  is  of  very  inferior,  value.    . 
-    Lac  is  the  produce  of  an  insept  formerly  supposed  to 
4iie  a  kind  of  ant  or  b^e%  but  now  ascertained  to  be  a 
•species  of 'Coccus,  Whose  history  will  be  adverted  to 
•when  I  •coona  to  speak  of  the  secretions  of  insects ;  and 
it  iB.eoUectefl.^om  various  trees  in.  India,  where.it  ijs 
found  BO  ab^undantly^  that,  were -the  cojisumptipn  ten 
.times  greater  than  it  is,  it  could  be  readily  supplied. 
This  substance  is  made  use  of  in  that  country  in  the 
manufacture  of  beads,  rings,  and  other  female  prna- 
,  ments.     Mixed  with  sand  it  forms  grind-ston^ ;  and 
added,to  lamp-  or  ivory-black,  being  first  dissolved  in 
.water  with  the  addition  of  a  little  borax,  it  composes 
an  ink  not  easily  a^ted  upon  when  dry  by  damp  or 

a  Humboldt^s  PdlUical  Essay  on  New  Spainy  iii.  72-9. 

b  Ibid.  iii.  &1. — Dr.  Bancroft  estimates  the  present  annual  consump^ 
jtton  of  cochineal  in.^reat  Britain  at  about  750  bags,  or  1 50,0001  hb.««» 
VWtl)  at  the  present  price  S'75^000^  c  Lesser,  X.  ii.  1^5« 


Wielter.  In  tbis  coithitf^  mhtte it  h iis^gtAAeAhyikm 
named  Mck-tik:  ivhm  in  its  iMitlre  state  ^ssxs^pktatei 
from  tlie  tiHgs  id  irbieh  it  adheres ;  seed^lac  whtfh  se- 
pai^ated,  potiffded,  and  the  greater  part  of  the  cot<mr- 
ittg  matter  ejlLtracted  hy  water ;  hmp^lac  when  malted 
tod  iliade  iiito  cates ;  and  sheU-lac  when  strained  and 
formed  into  transpal'ent  lamin« ; — it  has  hitherto  beM  • 
chiefly  employed  in  the  compcpsition  of  vamishes,  jia^ 
j^ahned  irate  and  sealing- wax ;  bnt  within  theses  few 
years  it  has  beeii  applied  to  a  still  more  important  puf  <- 
pose,  originally  suggested  by  Dr.  Roxburgh — ^that  of  a 
substitute  for  cochineal  iii  dyeiiig  scarlet  The  first 
jpreparations  from  it  with  thisricfwweri^  made  in  eon- 
sequence  df  a  hint  from  Dr.  Bancroft^  and  large  qiiaft- 
tities  of  a  substance  terihed  tat-ldke^  consisting  of  the 
eblourinj^  matter  of  stick-lac  precipitated  £rom  adi  al- 
kaline lixirium  by  altim,  were  manufhctured  at  Cdr 
tutta  and  Seilt  tb  this  country,  where  at  first  the  eoa- 
sumptibh  was  so  considerable,  that  in  the  three  years 
previous  to  1810  Di*.  Bancroft  stkteS  tfatit  the  sales  of 
it  at  the  India  House  equalled  iii  point  ef  edlOtttiHg 
matter  half  A  million  of  pounds  weight  of  cOtMueal. 
"More  recently,  however,  a  ilew preparAtibn  Of  lae  co- 
~  iouir,  under  the  name  of  lac-dye^  has  been  imported 
from  India,  which  has  been  Substituted  fbt*  the  lac4ake, 
and  with  such  advantage,  that  the  East  India  Gompady 
are  said  to  have  saved  in  a  few  ihonthi?  14,00D/.  in  die 
purchase  of  scarlet  cloths  dyed  with  this  colour  and  co- 
chineal conjointly,  and  without  any  inferiority  in  the 
jtolour  obtained*. 

Some  other  insects  besides  the  Cocci  afford  dyes. 

a  B»ocroft  onptrmanent  Colours^  ii.  20.  49* 


tiiey  use  the  gslls  of  a  putkukr  ipeoies,  of  Apy^lbtf 
dyeings  silk  crinson,  wbieh  ke  ^Ak»  migbl  tead  aa  to 
try  experiments  witk  tkese  of  eov  own  countFy  ^  l!1mt 
dyes  ml^t  be  tliug  obtained  seems  probable  firom  an 
observation  of  Linn^'s,  in  his  Ijapland  Tour,  upton  tbe 
galls  prodneed  by  Aplns  Pini  on  the  extremities  oftha 
leaves  of  the  8pruee>fir,  which,  ^he  infbrms  ns,  when 
anrived  at  maturity  burst  asunder,  and  discharge  an 
orange-coloured  powder  which  stains  theelothes^;  and 
Mr,  Sbeppard  confirms  this  observation,  the  galls  ^ 
this  Aphis  abounding  upon  fir-trees  in  his  gavden.  In 
fact,  we  are  told  that  TerminaKocUriita^  a  tree  coramoii 
in  India,  yields  a  species  of  galls,  the  product  of  an  in- 
sect, which  are  sold  in  every  market,  being  one  ofihe 
most  useful  dyeing  drugs  known  to  the  natives,  who  dye 
their  best  and  most  durable  yellow  with  them®.  A  species 
of  mite  (Trom6leittfi»  iinctorium — Acaru9^  Ij.}^  a  native 
of  Guinea  and  Surinam,  is  also  employed  as  a  dye ;  and 
it  would  be  worth  while  to  try  whether  our  T.  kolose* 
rkeunty  so  remarkable  for  the  dazzling  brilliancy  of  its 
crimson  and  the  beautiful  velvet  texture  of  its  down,' 
which  seems  nearly  related  to  T.  iinctorium^  would  not 
also  afibrd  a  valuable  tincture.     It  is  not  likely,  per^ 
haps,  that  many  better  and  cheaper  dyes  than  we  now 
possess  can  be  obtained  firom  insects ;  but  Reaumur  has 
suggested  that  water-colours  of  beautiful  tints,  not 
btherwise  easily  obtainable,  might  be  procured  from 
the  excrements  of  the  larve  of  the  common  clothes- 
moth,  which  retain  the  colour  of  the  wool  they  have 

•  ReMiin.  Hi.  JPre/aee,  xxxt.  b  Laeh.  tapp,  t.  85S. 

e  TVinu.  of  the  Sqe^  of  JrU^  xxl«.  4 1  h 
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^ten  unimpaired  in  its  lustre,  and  mix  very  well  witli 
water.  To  get  a  fine  red,  yellow,  blue,  green,  or  any 
other  colour  or  shade  of  colour,  we  should  merely  have 
to  £?ed  our  larv«e  with  cloth  of  that  tinf^. 

WaXy  so  valuable  for  many  minor  purposes,  and 
deemed  with  us  so  indispensable  to  the  comfort  of  the 
great,  is  of  still  more  importance  in  thpse  parts  of  Eu-^ 
rope  and  America  in  which  it  fo^ns  a  considerable 
branch  of  trade  and  manufacture,  as  an  article  of  ex- 
tensive use  in  the  religious  ceremonies  of  the  inhabi-. 
tants.  Humboldt  informs  us,  that  not  fewer  than  25,000 
arrobas,  value  upwards  of  83,000/.,  are  annually  exn 
ported  from  Cuba  to  New  Spain,  where  the  quantity 
consumed  in  the  festivals  of  the  Church  is  immense 
even  in  tl|e  smallest  villages ;  and  that  the  total  export 
of  the  same  island  in  1805  was  not  less  than  4S,67Q  ar- 
robas, worth  upwards,  of  130,000/,*  Nearly  the  whole 
of  the  wax  employed  in  Europe,  and  by  fkr  the  greater 
part  of  that  consumed  in  America,  is  the  produce  of 
the  common  hive-bee ;  but  in  the  latter  quarter  of  tM 
globe  a  quantity  by  i^o  mean^  trifling  is  obtained  from 
various  wild  species. .  According  to  Don  F.  de  Azara^ 
the  inhabitants  of  Santiago  del  Estero  gather  every 
year  not  less  than  1^,000  pounds  of  a  whitish  wax  from 
the  trees  of  Chacon 

•  * 

In  China  wax  is  also  produced  by  another  insect, 
which  from  the  description  of  it  by  the  Abbe  Grosier. 
seems  to  be  a  species  of  Coccus.  With  this  insect  the 
Chinese  stock  the  two  kinds  of  tree  (Kati'la-chu  and 
i^lfom-la-chu}  on  which  alone  it  is  found,  and  whicl^ 

a  Reaum.  iii.  95.  b  PoUtkal  Uttay^  iii.  68. 

f  Toj^a^^  danji  VAmer,  Merid,  j.  162. 
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lilways  afterwards  retain  it.   Toirards  the  beginning  of 

winf;er  small  tumours  ^re  per^ived,  which  increase 

until  as  \>\s  ^  ^  waii^at,     Thesie  are  the  nest3  (abdo-r 

mens  of  the  females)  filled  with  the  eggs  that  are.  to 

give  birth  to  the  Cocci^  which  when  hatched  disperse 

themselves  over  the  leaves,  and  pei'forate  the  bark  un-? . 

der  which  they  retire.     The.  wax  (called  Pe-la^  white 

waij^,  because  so  by  nature^)  begins  to  appear  about  the 

ni  iddle  of  June.  At  first  a  few  filaments  like  ^ne  soft  wool 

are  perceived,  rising  ffom  the  bark  round  the  body  of 

the  insect,  and  these  increase  more  and  more  until  the 

gathering,  which  takes  place  before  the  first  hoar  frosts 

in  September.     The  wa:^  is^  carried  to  court,  and.  re* 

served  for  the  emperor,  the  princes,  and  chief  manda« 

rins.     If  ^n  ounce  of  it  be  added  to  a  pound  of  oil,  it 

forms  a  wax  little  inferior  to  that  made  by  bees.    The 

physicians  employ  it  in  several  diseases ;  an^  the  Chi« 

nese,  when  about  to  speak  in  public  and  assurance  is 

pecessary,  previously  eat  an  ounce  of  it  to  prevent 

swoonings*^ ;  a  use  of  it  for  which  happily  our  less  diffir 

dent  orators  have  no  calL  This  account  is  in  the  main 

confirmed  by  Geomelli  Careri,  e^i^cept  that  he  calls  the 

wax-insect  a  worm  which  bores  to  the  pith  of  certain 

trees ;  ahd  says  that  it  produp^s  a  sufficient  supply  for 

the  whole  empire,  the  different  provinces  of  which  are 

furnished  from  Xantung,  where  it  is  bred  in  the  greats 

est  perfection,  with  a  stock  of  eggs**.   A  very  different 

origin,  however,  is  assigned  to  the  Pc-la  by  Sir  George 

Staunton,  ^hp  informs  us  thai  it  is  produced  by  a  spe^f 

cies  of  Cicada  {C.  limbata)^  which  in  its  larva  state 

feeds  upon  a  plant  like  the  privet,  strewing  upon  the 

a  Grtisier's  Claruif  i.  43Q.  p  Quoted  ija  SouHiey's  Thalaba^  iu  16^ 


ftten  a  powder,  wkielr  when  colleetedfemM  the tm^ 
But  B»  be  merely  states  tkat  this  powder  wa!^  ^  tmp^ 
p09ed**  to  form  it,  and  does  not  himself  appear  to  have 
made  the  experiment  of  dissblring  it  in  oil ;  and  as  no 
Cicada  yet  known  produces  any  jumilmr  secretion ;  it 
.is  most  probable  that  his^  information  was  inconreet, 
and  that  Grosier*s  statement  is  the  true  one. 

This  probability  is  nearly  conyerted  into  certainty  by 
the  fhct  that  many  Aphides  and  Cocci  secrete  a  wax- 
like substance,  and  that  a  kind  of  wax  very  analogous 
to  the  Pe-fa,  and  of  the  same  class  with  bees-wax,  only 
containing  more  carbon,  is  actually  produced  in  India 
by  a  nondescript  species  of  Coccus  remarkable  for  pro- 
riding  itself  with  a  small  quantity  of  honey  like  our 
bees.  This  substance,  for  specimens  of  which  I  am  in- 
debted to  the  kindness  of  Sir  Joseph  Banks,  was  first 
notked  by  Dr.  Anderson,  and  called  by  him  mkUe'tac, 
It  could  be  obtained  in  any  quantity  from  the  neigh- 
bourhood of  Madras,  and  at  a  much  cheaper  rate  than 
bees- wax;  but  the  experiments  of  Dr.  Pearson  do  not 
nSord  much  ground  for  supposing  that  it  can  be  advan- 
tageously employed  in  making  candles^.  De  Azara 
speaks  df  a  firm  white  wax  apparently  similar,  and  tfae 
produce  of  an  insect  of  the  same  tribe,  which  is  collect- 
ed in  South  America  in  the  form  of  pearl-like  globules 
from  the  small  branches  of  the  Quabiram^j  a  small 
shrub  two  or  three  feet  high*. 

Insects  in  sotne  countries  not  only  furnish  the  natives 
with  wax  but  with  resin^  which  is  used  instead  of  tar 
for  their  ships.    Molina  informs  us  that,  at  Coquimbo 

a  Emlassy  to  China^  i.  400.  b  PkiL  Trwu*  1794,  zzi.   • 

c  VoTfoge  dant  VAmer  Merid,  A,  1 64. 


lit  dbiti,  teAtk,  eifltef  the  prddticf  of  tOk  im^ci  or  tlw 
€Mi#eqaeiice  c^atf  iiiB^ei'sbitmgoff^tire  btids  of  a  par* 
ti^iilar  species  of  Ori^mint,  is  collected  iit  h»gt  quaa-i 
titi^.  The  lAseei  in  question  is  a  sroall  sntootk  red 
ctMtffiWttt  flboM  balf  aii  inch  lofig,  wht^h  ehsmges  into 
ayeilowifiifa  moth  with  black  stripes  upon  the  winga 
^PhaL  cermia,  Moiina)^  Early  in  tb#  ^iof  Taat 
AtMibers  of^  these  taterpilktFs  eolleet  oii  the  bmnehet 
of  the  Chtia,  where  they  form  their  eelk  of  a  hindof  aoft 
f^it^  Wax  or  reslti,  in  which  they  undergo  their  tram* 
fiyrttiations,  This  Wax,  which  is  at  first  very  while^ 
bttt  by  d^rees  beeonnes  yellow  aiid  finally  brown^  iM 
coUe^^ted  in  autumn  by  the  inhabitants,  who  boil  it  ia 
water,  aAd  make  it  up  into  little  cakes  for  market\ 
'  JStoney^  another  well-known  product  of  insects,  has 
lost  much  6f  its  importance  since  thediscovery  of  sugar; 
yet  at  the  present  day,  whetherconsidered  as  adelicicMis 
ieirticle  of  f6od,  or  the  base  of  a  wholesome  vinous  bev^ 
tAge  of  hom^  manuikctur^,  it  is  of  no  mean  value  ev^ 
in  this  cotmtry;  andin  many  inland  parts  of  Europe, 
where  its  Saccharine  stibstitute  is  much  dearer  than  witik 
us,  few  articles  of  rural  economy,  not  of  primary  impor- 
tance, would  bi^  dispensed  with  more  reluetantty.  In 
-the  Ukraine  some  of  the  peasants  have  4  or  dOO  bee- 
hives, and  makemore  profitof  their  bees  than  of  corn^ ; 
&ird  ih  Spain  the  number  of  be^«liives  is  saidtobeincre- 
dible ;  a  single  parish  priest  was  ktiown  to  possess  5000  ^ 
The  domesticated  or  hive-bee,  to  which  we  are  in- 
debtedfor  this  article,  is  the  same  according  to  Latreille 

a  Molina^  CAtet,  i.  174. 

b  Commutdcaiions  to  the  Bdard  ofJgiitii^,  vii. 

t  Mills  on  BeiSi  77. 
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in  every- part  of  Europe,  except  in  some  districts  of 

Italy,  where  a  different  species,  (Apis  Ugustica  oC  Spif 

Bola)  is  kept^i— the  same  probably  that  is  cultivated  in 

tbe  Morea  and  the  isles  of  the  Archipelago '^.  Honey  ig 

obtained,  however,  from  many.other  species  .both  wild 

and  domestic.  What  is  called  rock  honey  in  some  parts 

of  America,  which  is  as  clear  as  water  and  very  thin^ 

is  the  produce  of  wild  bees,  which  suspend  their  clud^ 

ters  of  thirty  or  forty  waxen  pells,  resembling  a  bunch 

of  grapes,  to  a  rock^ :  andin  South  Anierica  large  qusoi-^ 

tities,  are  collected  from  the  nesi^s  built  in  trees  by  Tri^ 

gona  Amalihea^  and  pthjsr  species  of  this  genus  recently 

^  separated  from  Apis  ^ ;  under  which  probably  should  be 

inipluded  the  Bamburos^  whos^  honey ^  honest  Hobert 

£nox  informs  us,  whole  towns  in. Ceylon  go  into  tbe 

woods  to  gather^.     According  to  Azara,  one  of  the 

chief  articles  of  food  of  the  Indians  who  live  in  th^ 

woods  of  Paraguay  is  wild  honey  ^. .  Captain  Green 

observes  that,  in  the  island  jof  Bourbon,  where,  he  wa^ 

^tatipKied  for  some  time,  there  is  a  bee  which  produces 

a.  kind  of  honey  much  esteemed  there,    Jt  is  quite  of  a 

green  colour,  of  the  consistency  of  oil,  and  to  the  usual 

sweetness  of  honey  superadds  a  certain  fragrance.   It 

is  called  green  honey,  and  is  exported  to  India,  wheif^ 

it  bears  a  high  price.    One  of  the  species  that  has  prot 

bably  been  attended  to  ages  before  our  hive^bee,  is 

Apisfasci(Ua  of  Latreille,  a  kind  so  e3^ten8ivejy  culti-i 

vated  in  Eigypt,  that  Niebuhr  states  he  fell  in  upon  th^ 

a  ILfttr .  i n  Humb oldt  and  Bo npla nd ,  Recueil  tf  Oksetvaiiom  de  % oologie^ 
&c.  (Paris,  1805;  300. 
b  Hill  in  Swammtrdanu  ■•  181,  note.  c  tatr.  vbi  mpr*  Sdj^^ 

dKnoxhCeiflon,25,  e  Voif.daAS  VJmor^J^(erid,\..\p2^ 
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Nile,  between  Cairo  arid  Dainiettaj  with  a  convoy  of 
4000  hives,"  which  were*  transporting  from  a  i'egibft 
where?  the^  sisason  for  flowers  had  passed,  to  one  wherfe 
the  spriti^  was  later*.  Columella  says  that  the  Greelcs 
in  like  manner  sent'  their  bee-lrites  every  year  frorii 
Aehaia  into  Attica :  and  &:  similar  ciistom  is  not  un- 
Mown  in  Italy^  and  even  in  this  country  in  the  Aeigh^ 
boul^hood  bf  heaths.  In Madagaseaf ,  according  to  La- 
treiHe,  the  inhabitants  have  domesticated  Apis  unicohf; 
A:ifid^cki  is' cultivated  in  India  ^t  Pondicherry  and  ift 
Ben^l;  A^AiiaHsonii^  Ijatr.  at  Senegal*;  and  Fabri- 
citi8»thiDks  that^rf/^craenm  (Cfeii^m,  Syst.  Piez.)  /«- 
biriiosay  and  othetsin  the  East  and  West  Indies,  might 
be  domestimted  with  greater  advantage  than  eveB 
Aimell^tn''.  .  j 

The  last^  and  ddtibtless  the  most  valuable,  product  pf 
insects  to  which  I  have  to  advert  is  Siik.  To  e^imat^ 
jtistly  the  importance  of  this  article,  it  is  not  sufikient 
to  view  it  as  an  appendage  of  luxury  unrivalled  fot 
richness,  lustre,  and  beauty ;  and  without  which  courts 
would  io8^  half  their  splendour.  We  must  consider  it^ 
what  it  actually  is,  as  the  staple  article  of  cultivation  inf 
many  large  provinces  in  the  South  of  Europe,  amongst 
the  inhabitants  of  which  the  prospect  of  a  deficient  crop 
causes  as  great  alarm  as  a  scanty  harvest  of  grain  witJi 
us;  and  after  giving  employment  to  tens  bf  thousands 
in  its  first  production  and  transportation,  as  furnishing 
subsistence  to  hundreds  of  thousands  more  i|i  its  final 
manufacture ;  and  thus  becoming  one  of  the  n^ost  ifn- 

pbrtant  wheels  that  give  circulation  to  national  wealth !i 

II  •  ■ 

a  Latr.  Hist.  I^at.  xiv.  20. 

b  Latr.  in  Humboldt  and  Bonplaod,  Recueil,  &c«  30:2 . 

c  Forktungen,^i,  , 


Slit  v«  must  j^ot€«Mi£«fiDVur  view  jtoj^ofif(.  Wj|^ 
.«j])k  wias  so  fiG^rce  in  tUs  cewitrf,  4b«A  Jiipies  4^  VSvvty 
wUHe  king  of  Scetland^  ^m  for^d  4o  heg  of  tiie  JpJiyrl  ^ 
Sfer  tke  lo9.li  >of  ja  pair  tof  atft  stocjiiogB  |U>  lypoiir  ip 
ihafore  4lke  fngiiah  mabassa^v,  eoliprcjj^  jU.»  cofYOfft 
jifith  tfce  <}ogesit  ^ftpnnl,  "  For  ye  wo^W  n^>  eWP^  ^fcM^ 
^ur  kw^  shouU  ft{ipear  us  ^  scrub  bciGMseftra^geiQB-w-^ 
JiTty,  lo^s  beiiKre  ittie  jpejiod,  even  pri#r  i^  <A0  tt^^ 
•tbat  ^ttk  «ra6  valued  M  siifi  wejif kt  of  gold  fit  ftoiqie,  aM 
j|}i^  Emperor  .AiAreli^^  refii&ted  his  etyfP!e«9  #  vtoibe  •/ 
4}k  because  of  j48  4e«.me98 — 4he  C^ii^iOfle  pcta8«#^Mfe 
4ame  of  the  proviil«e»,.T9rUlioii«  jfiJBUVQbi^^ff^elt^jClp^ 
mi^  AM«  matoriiBA ;  m4  for  90iAe  l;bow»a9id  tyi^aics  4»  4i# 

a  class  whose  occupation  wss  to  attend  si]^^i^9A9l#  9lP' 

^Hined  m  tJie  fAdest  Sa^^orit  books  %)  imf  i^f>lbe^;ibiftffr 

wit,  ^wbfn^  thftt  ^bdn  «»^f?e 

«  -*-.set  to  -work  millions  of  vptirnhig  'worms, 
Thst  ta  their  green  shops  wea^  the  ««oo^h«tf  r^fl  «IHk 
To  dedk  her  son*  *»,^ 

she  was  conferring  upon  themabeuefit  scarcely  iijftrior 
to  that  consequent  upon  the  gift  of  wool  to  the  fleecy 
tace,  or  a  fibrous  rind  to  the  flax  or  bemp  plants ;  ana 
that  mankind  is  not  under  much  less  obligation  tpiPanir 
phila,  vho,  according  to  Aristotle,  ws^s  the  discoverer 
of  the  ari  of  unwinding  and  weaving  silk,  than  to  the 
Ipicent^rd  of  the  spinning  of.  those  prodij^cts*. 

a  Colebrook  in  Asiatic  R§s€archeBt  ▼«  61.  b  Milton's  CSroiiit^ 

c  ffifl*  Animal.  I.  y.  c.  19.    X  French  genUeman,  M*  Vattcanflon,.l^ui 

loveoted  a  mill  for  un winding;  the  cocoons  of  the  gftk-womu    ScoU't 

Visit  to  PtarU,  4tb  ti.  304. 


«  * 

it  se6BBt  to  kave beenin  Aski  tiat «ilk  wnsfimtna^ 
Mfttfitin<cd;  «ad  k  wms  &wa  theace  that  the  anciecit^ 
obtaiiieA  Uj  xseiiimg  it|  &oii|  the  n^oie  ^  the  cMintrj 
WhrnuDB  it  ira»  siipp«6ed  to  be  toougbt,  SeFu^um.  Of 
flto  vcvtgio 'they  were  ia  a^^ceat  measure  ig^arant,  smxp 
af>p08igig  it  to4>e  th0  entraikof  a^Bpidcor-like  ias^ct  wiik 
ttiglii  <feQg0,  which  was  fed  for  four  years  upon  a  Jund  of 
fasIS)  ittii  tfaea  widi  the  leaves  of  the  green  wiUaw^ 
matil  a  bsrat  with  &t^;  others^  that  it  was  the  produi^ 
cf  a  W0om  which  buitt  day  iie^  and  collected  wax^; 
▲rblolle,  with  mope  tnith,  that  it  was  uowouad  frott 
Iha  ptfpa^s.  laqge  lioraed  eiflerpiUar*.  .Nor  was  the 
node  «if  ippodaciag  and  mfmu&cturing  this  procioas 
■ttDBnai  MuowiBCo  ]i«ro0e.  uati  i  xqms  atter  tne  Vyaristiaii 
ifea,  iheinf  .'fint  kanU  aboat  the  year  550  by  two  joaonksi 
wiho-pvooMred  in  lacUa  the  eggs  of  the  silk- worm  oioth, 
witk  wihioh,  conoe«Jiiig  them  in  h<dlow  €aiie%  they 
hastened  to  Ccoistainlin^e,  wh&te  they  speedily  mal«- 
Iqplied,  and  were  siubseqvently  introduced  into  Italy^ 
of  wbich  country  silk  was  long  a  peculiar  and  staple 
€DBB9aodity«  It  was  not  cultivated  in  France  until  the 
diipe  of  Henry  the  Fourth,  who,  considering  that  mul*' 
IbiBrries  giew  in  Ms  kingdom  as  well  as  in  Italy,  re* 
aohrad,  in  oppoattionHo  the  opinion  of  Sully,  to  attempil 
iatrodudnff  it,  and  fiilly  succeeded. 

The  whole  of  ihe  silk  produced  in  £urope,  and  the 
fli^ater  proportion  ofthat  manu&ctured  in  China,  is  ob- 

«  Pavsanias,  (ptoted  4>y  Gold8iiiitii,rYt.  80. 

b  Pliny  IliBL  Nat,  U  xi.  0722. 

«  Aiistot.  M  supra.  He  does  not  expressly  nay  the  pupa,  but  this  wr 
WUCiKlpiiii.  Slie  hwa  ht  neans  eotfldilmt  ht  tbc  ^mmmoa  tUk^womv 
•ioce  he  detcnbes  it«  laxf;e,s,id  taatiof  m  it  were  horas. 
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tained  from  the  common  silk- Worm ;  but  in  India  eo^si'* 
dei*able  quantities  are  procured  from  the  eocoons  of  the 
larvib  of  other  dioths.  Of  these  the  most  important  spe* 
cits  known  dre  th^  Tiis^eh  dnd  Arindy  silk- Worms,  of 
which  an  interesting  history  is  ^veA  by  Dr.  Ros:biir^ 
.in  theLinnean  Transactions^,  These  insects  are  both 
natives  of  Bengal.  The  first  (Phal.  AttacusPaphiaj  L.) 
feeds  upon  the  leaves  of  the  Jugube  tree  or  Bt/er  ef  the 
Hindoos,  and  of  the  Terminalia  alata  glalyra^lBL6%hnrgbFy 
the  Asseen  o{  the  Hindoos,  and  is  found  in  such  abun- 
dance as  from  time  imm^iiioriat  to  have  afforded  a  coa- 
stant  supply  of  a  very  durable,  coarse,  dark-coloured 
silk,  which  is  woven  into  a  cloth  called  Tusseh-dootlUes-f 
much  worn  by  the  Bx^ahmins  and  other  sects ;  and  .would, 
doubtless  be  highly  useful  to  the  inhabitants  ofnmny 
parts  of  America  and  of  the  South  of  Europe,  wfaecea* 
ligifit  and  cool,  and  at  the  same  time  cheap  a^d  durable 
dress^  such  as  this  silk  furnishes,  is  much  wanted.  «The 
durability  of  this  silk  is  indeed  astonishing.  After  con- 
stant use  for  nine  or  ten  years  it  does  not  show  anysigns 
oif  decay.  These  insects  are  thought  by  the  natives  of 
so  much  consequence,  that  they  guard  them  by  day  to 
pt^eserve  them  from  crows  and  other  birds^and  by  nr^t 
JErom  the  bats. — -The  Arindy  silk-worm  (Phal*  Cynthia^ 
Drurj),  which  fe^eds  solely  on  the  leares  of  the  Pabnk 
Christi^  produces  remarkably  soft  cocoons,  the:silk  of 
which  is  so  delicate  and  flossy,  that  it  is  inqpracticable 
to  wind  it  off:  it  is  therefore  spun  like  cotton ;  and  the 
thread  thus  manufactured  iS;Woven  into  a  coarse  kind, 
of  white  cloth  of  a  loose  texture^, but  of  still  more  in- 
4^redible  durability  than  the  last,  the  life  of  one  persoa 

n  vii.  33-48.     Compare  Lprd  Vakntia's  ^t'cucfo;  i.  1»; 
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bein^  sdldom  suflS^ient  to  iviear  out  ft  gf^rmetft  made  of 
it.  It  is  used  ndt  only  for  clothing,  but  for  piu^kiilg  fine 
tlotlMs^&e.  Som^  manufacturers  in  England  to  whom  the 
Ifilk  was  shown,  seemed  to  thing  that  it  cdvdd  beinade 
liere  into  shawls  equal  to  any  received  from  India. 

Other  speCieS)  as  may  be  inferred  from  an  extract  of 
^  letter  given  in  Young^s  Anne^$  ofAgncuUurc\tix^ 
known  in  China,  and  hate  been  recently  iiitroducedi 
into  India.  "  We  have  obtained) "^  says  the  writer,  **a 
monthly  silk- worm  fi^om  China,  which  I  have  reared 
iv'ith  my  bwn  hands,  and  in  twenty-five  days  have  had 
the  Cocoons  in  my  basins,  and  by  the  tt^ehty«-ninth  or 
thirty-first  day  A  new  progeny  feeding  in  my  traya* 
This  makes  it  a  mine  to  whoever  would^  ufidertake  thu 
tDttltivation  of  it.^'  f 

Whether  it  i^ill  ever  be  expedient  to  attoaipl;  th* 
'hreeding  of  the  larvie  of  any  European  moths^  as  Jtfa^mfk 
pactn^  Spo»sdj  &c^  proposed  with  this,  view  by  Fabiri* 
tius^^  seems  doubtfild,  though  certainly  many  of  them 
afford  d,  very  strong  silk,  and  might  be  readily  propa- 
gated ;  and  I  have  now  in  my  possession  some  thread 
more  like  cotton  than  silk  spun  by  the  larva  of  a  moth, 
Whidi  when  I  was  a  very  young  entomologist  I  observed 
(if  my  inemoi^y  does  not  deceive  me)  upon  the  Euoay- 
mus^,  and  from  the  twig^  of  which  (not  the  cocoon)  I 
unwound  it.  It  is  even  asserted  that  in  (jermany  sma* 
na^ieture  of  silk  from  tlie  cocoons  of  the  emperor  moth 
XBonibyx . Pacofday  has  been  established®.  Hiere 
fteems  no  question,  however,  that  silk  might  be  advan- 
tageously derived  frotafi  many  native  silk-worms  in 
America.    An  account  is  given  in  the  Philosophical 

,     «X]rili.Sd9.        b  r«rlera«mr6fi,3S5.         c  Latr.  ttUt.  Nai,  xU.  150. 
VOIi,  I.  z 
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Transactions  of  one  fotind  there,  whose  cocoon  is  not 
only  heavier  and  more  productive  of  silk  than  that  of. 
the  common  kind,  but  is  so  much  stronger  that  twenty 
threads  will  cariy  iln  ounce  more*.  Don  Luis  Ne^ 
observed  on  Psydium  pomiferum  wad  pyri/erum  ovate 
nests  of  caterpillars  eight  inches  long,  of  gray  silk, 
which  the  inhabitants  of  Chilpancingo^  Tixtala,  &e. 
in  America,  manufitcture  into  stockings  and  handker- 
^  chiefs^.  Great  numbers  of  similar  nests  of  a  dense  tis* 
sue^  resembling  Chinese  paper,  of  a  brilliant  whiteness^  . 
and  formed  of  distinct  and  separable  layers,  the 
interior  being  the  thinnest  and  extraordinarily  trans- 
parent, were  observed  by  Humboldt  in  the  provinces 
4Dff  Mechoacan  and  the  mountains  of  Santarosa  at  a 
height  of  10,500  feet  above  the  level  of  the  sea,  upon 
the  Arbutus  Madrdno  and  other  trees.  The  silk  of  these 
nests,  which  are  the  work  of  the  social  caterpillars  of 
a  Bombyx  (J3.  Madrdno,  H.),  was  an  object  of  com^ 
merce  even  in  the  time  of  Montezuma,  and  the  ancient 
Mexicans  pasted  together  the  interior  layers,  which 
may  be  written  upon  without  preparation,  to  form  a 
white  glossy  pasteboard.  Handkerchiefs  are  still  manu- 
facturc^d  of  it  in  the  intendency  of  Oaxaca*'.  De  Azara 
states  that  in  Paraguay  a  spider,  which  is  £6imd  ip^ 
jiear  the  thirtieth  degree  of  latitude,  forms  a  spherical 
cocoon  (for  its  eggs)  an  inch  in  diameter,  ofa  yellow 
stlk,  which  the  inhabitants  sf&n  on  account  of  the  per- 
manency of  the  colour*^  And  .according  to  M.  B^de 
.Ijoaieres,  large  quantities  of  a  very  beautiful  silk,  of 

a  Pullein  in  JPhil.  trann.  1759.  54.  b  Annals  of  Bot0ny^  ii^lOI. 

e  Political  Essay  on  iV.  Upain,  iii.  59. 
d  Voyage  dans  VAmer,  Mcrid,  i.  212. 
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dtizzling  whitenesB,  may  be  collected  from  the  cocoons 
even  of  the  Ichneumons  that  destroy  the  larvae  of  some 
moth  in  the  West  Indies  which  feed  upon  the  indigo 
and  cassada^. 

It  is  probable,  too,  that  otiier  articles  besides  silk 
might  be  obtained  from  the  larvae  which  usually  pro- 
duce it,  particularly  cements  and  varnishes  of  different 
kinds,  some  hard,  others  elastic,  from  their  gum  and 
silk  reservoirs,  from  which  it  is  said  the  Chinese  pro- 
cure, a  fine  varnish,  and  fabricate  what  is  called  by 
anglers  Indian  grass  ^.  The  diminutive  size  of  the  ani- 
mal will  be  thought  no  objection,  when  we  recollect 
thiit'the  very  small  quantity  of  purple  dye  afforded  by 
the  Purpura  of  the  ancients  did  not  prevent  them  from 
collecting  it.  .  , 

I  now  conclude  this  long  series  of  letters  on  the  in- 
juries caused  by  insects  to  man,  and  the  benefits  which 
he.  dSrives  from  them;,  and  I  think  you  will  readily 
admit  that  I  have  sufficiently  made  good  my  position, 
that  the  study  of  agents  which  perform  such  important 
functions  in  the  economy  of  nature  must  be  worthy  of 
attention.  Our  subsequent  correspondence  will  be 
devoted  to  the  most  interesting  traits  in  their  history, 
as  their  affection  to  their  young,,  their  food  and  modes 
of  procuring  it,  habitations,  societies^  j&c. 

I  am,  &c. 

'     a  American  PMU  2Vaf».  t.  335.  \ 
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LETTER   XL 


ON  THE  AFFECTION  OF  INSECTS  FOX 

THEIR  YOUNG. 

Amongst  the  larger  animals,  every  observer  of  nature 
lias  witnessed,  with  admiration,  that  love  of  their  off-^ 
qpring  which  the  beneficent  Creator,  with  equal  regard 
to  Ae  happiness  of  the  parent  and  the  progeny,  has 
interwoven  in  the  constitution  of  his  creatures.  Who 
that  has  tuQty  sensibility,  has  not  felt  his  heafl?t  dilate 
with  gratitttde  to  the  giver  of  aU  goody  in  observing 
amongst  the  domestic  animals  which  surround  hiai, 
the  efiects  of  this  divine  stergS^  so  fruitfvd  of  the  most 
delightfidsensations  }  Who  thirt  is  not  a  stock  or  a  stone 
hm  read  unmoved  the  anecdote  recorded  in  books  of 
Natural  History,  of  the  poor  bitch,  which  in  the 
|lgonies€»f  a  cruel  dissection  lidied  with  parental  fond* 
ness  hm  new-bom  offspring;  oir  the  affecting  account 
of  the  she-bear  related  in  Phipps'id  Voyage  to  the  Nortk 
Poky  whitfh,  herself  severely  wounded  by  the  same 
allot  that  kiHed  her  cubs,  spent  her  last  moments  io 
tearing  aad  laying  before  them  the  food  she  had  col' 
lectedy  an4  died  licUng  their  wounds  ? 

'lEieeefiBalingsyeu  mustftav0'experienced,bnt  ithas* 
scarcely  occurred  to  you  that  you  would  have  any  room 
fihr  exercising  them  in  your  new  pursuit.  You  have 
not,  I  dare  say,  suspected  that  any  similar  example 
could  have  been  adduced  amongst  insectt^  to  which  at 
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^Am  first  glante  tber^  serins  «ven  BomeAing  absmnd  ink 
aUrtbuting  any  ^ing  like  parental  affectum.  An  ani^ 
flMd  not  so  big  perhaps  a®  a  grain  of  wheat,  feel  loTe  fbf 
its  offspring — ^how  preposteirom !  we  are  ready  to  esc^ 
«liunu  Yet  the  exclamation  would  be  very  madk  latAs* 
placed.  Nothing  is  more  certain  tiian  that  insects  «ri 
capable  of  feeling  qnite  as  mndi  attachment  to  tbei# 
offspring  as  the  largest  quadrupeds.  TThey  uaidergo  ail 
severe  privations  in  nourishing  tbevn;  expose  thesK 
selves  to  as  great  ride  in  defending  them;  and  in  tii# 
veiy  article  of  death  exhibit  as  esiieh  anxiety  fi>r  tbeCr 
preservation.  Not  that  this  can  be  said  of  aU  isseeils. 
A  very  large  proportion  of  them  are  doomed  to  die  be* 
fore  tl^ir  yoizng  tome  into  existence.  Bntteftesethe 
j^assion  is  not  extinguished.  It  is  merely  modii#d,  waA 
its  direction  changed.  And  when  yon  ^nest  tbo«»i 
lieitude  with  which  they  provide  fbr  the  secniity  atti 
sustenance  of  their  fbtnre  young,  you  can  scarcely  des(f 
to  them  love  for  a  progeny  they  are  netw  destined  lo 
behold.  like  affectionate  parents  in  similar  circmn*^ 
stances,  jtheir  last  efforts  are  employed  in  pro«i£ng  for 
the  chil^efi  that  are  to  succeed  them. 

I.  Observe  the  motions  ofthat  common  wlute  battei«^ 
fly  which  yoti  sito  fiying  flrom  heib  to  herb.  Yon  p^v^ 
ceive  that  it  is  not  food  she  is  in  pnrsuit  of;  for  flowers 
have  no  attraction  for  her*  Her  object  is  tiie  dircovery 
of  a  plant  Uiat  will  supply  the  sustenance  appropriated 
by  Providence  to  her  young,  upon  which  to  deposit  her 
eggs.  Her  own  food  has  been  hoiiey  druwn  ftom  the 
nectary  of  a  flower.  This,  therefore^  or  its  neighbcmr^ 
hood^  we  might  expe<^t  wpnld  be  the  situation  she  would 
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select  for  them.  But  no :  as  if  aware  that  this  food 
would  be  to  them  poison,  she  is  in  search  of  some 
plant  of  the  cabbage  tribe.  But  how  is  she  to  distu* 
guish  it  from  the  surrounding  vegetables?  She  is 
laught  of  €rod!  Lied  by  an  instinct  far  more  un^rriog 
than  the  practised  eye  of  the  botanist,  she  recognises 
the.desiredplant  the  moment  she  approaches  it,  and 
upon  this  she  places  her  precious  burthen;  yet  not 
without  the  further  precaution  of  ascertaining  that  it  is 
not  preoccupied  by  the  eggs  of  some  other  butterfly! 
Having  fulfilled  this  duty,  from  which  no  obstacle  shdrt 
of  absolute  impossibility,  no  danger  however  threatei^ 
ing,  can  divert  her,  the  affectionate  mother  dies. 

This  may  serve  as  one  instance  of  the  solicitude  of 
ineteds  for  their  future  progeny.  But  almost  every 
spedes  will  supply  examples  similar  in  principle,  and 
in  their  particular  circumstances  even  more  extraordi- 
nary. '  In  every  case .  (except  in  sonie  remarkable  i^** 
stances  of  mistakes  of  instinct,  as  they  may  be  termed, 
which  will  be  subsequently  adverted  to)  the  jparent  ai|- 
^rringly  distinguishes  the  food  suitable  for  her  offspring, 
however  dissimilar  to  her  own ;  or  at  least  invariably 
places  her  eggs,  often  defended  from  external  injury  by 
a  variety  of  admirable  contrivances,  in  the  exact  spot 
where,  when  hatched,  the  lafvse  can  have  access  to  it* 
-—The  dragon-fly  is  an  inhabitant  of  the  air,  and  could 
not  .exist  in  water :  yet  in  this  element,  which  is  alone 
adapted  for  her  young,  she  ever  carefully  drops  her 
eggs*  The  larvae  of  the  gad-fly  (  (Estr^s,  Equi)^  whose 
hkUnry  Jias  been  before  described  to  you%.are  destined 
to  live  in  the  stomadi  of  the  horse.   How  shi^l  the  pftv 

•  P.  147  &€, 
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Teat,  a  two^winged  %,  convey  ihtm  thither  ?  By  a 
node  truly  extraordinary.  Flying  roiind  the  animai^ 
daie  curiously  poises  her  body  for  an  instant  wliile  die 
glues  a  single  egg  to^one  of  the  hairs  of  his  skin,  and 
repeats  this  process  until  she  has  fixed  in  a  similar  way 
many  hundred  eggs*  These^  after  a  few  days,  on  the  ap^ 
pHcation  of  the  slightest  moisture  attended  by  warmth, 
hatch  into  little  grubs.  Wheneyer^  therefore,  the  horise 
chances  to  lick  any  pa^t  of  his  body  to  which  they  are 
atta<^d,  the  motsture  of' the  tongue  discloses  one^  or 
more  grubs,  which  adhering  to  it  by  means  of  the  sa^ 
li^a  ai«  coaVeyed  inttf  the  mouth,  and  thence  find  their 
way  into  the  stamadi.  But  here  a  question  occurs  to 
'  you.  It  is  but  a  small  portion  of  liie  borse^s  body  which 
he  can  reaeh  with  i]^is  toilgue  i  what,  yoii  ask,  becomes 
of  the  eggs  deposited  on  other  parts  ?  I  will  tell  you 
how  the  gadofly  avoids  this  dilemma ;  and  I  will  then 
ask  you  if  she  does  not  discover  a  provident  forethought, 
a  depth  of  .instinct,  which  almost  casts  into  shade  the 
boasted  reason  of  man  ?  She  places  her  eggs  only  on 
those  parts  of  the  skin  which  the  horse  is  able  to  reach 
with  his  tongue;  nay,  she  confines  them  almost  exclu- 
sivel|r  t^  the  knee  or  the  shoulder,  which  he  is  sure  to 
lick.  Whkt  could  the  most  refined  reason,  the  most 
precise  adaptation  of  means  to  an  end,  do  more^  ? 

Not  less  admirable  is  the  parental  instinct  of  that 
vast  tribe  of  insects  already  introduced  to  you  by  the 
name  of  Ichneumons,  whose  young  are  destined  to  feed 
upon  the  living  bodies  of  other  insects.  These,  as  you 
iudow,  are  so  numerous,  that  scarcely  an  insect  exists, 
isrhich  in  its  larva  state  is  not  exposed  to  the  attacks  pf 
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one  or  other  of  them;  and  eren  t&spupK,  nay  the  veFjp. 
eggs  of  thdse  animids,  are  not  safe  firmn  tkeir  uicddioiis. 
manoeuvireB.  The  size  of  the  differ^it  species  Taries  ki 
{Proportion  to  that  of  the  bodies  which  are  to  be  tfMi^ 
food;  some l^ing  so  ineoncdivably  small,  that  thie  egg^ 
of  a  butterfly  not  bigger  than  a  pin^s  head  is  of  suffi* 
cient  magnitude  to  nourish  tw^  of  them  to  maturity  *;[ 
others  so  large,  that  the  body  of  a  fulltgrowh  cater^ 
pillar  is  not  more  than  enough  fer  one.  They  Bsce  the 
larvs  of  these  Ichneumons  which  make  such  havoe  of 
our  pygmy  tribes:  the  perfect  insect  is  a  four^winged 
fly,  which  takes  no  other  food  than  a  little  lu^ey;  and 
tiie  great  object  pf  the  female  is  to  dis^^r  a  p^pei* 
nidus  for  her  eggs.  In  search  of  this  she  is  in  constant 
motion.  Is  the  catei^illar  of  a  b^tte#fly  or  moth  the 
iqppropril^te  food  for  her  yqung?  You  ^ee  her  ali^l 
upon  the  plants  where  th^y  are  most  usually  to  be  met 
with,  run  quickly  oyer  them,  car^fVdly  ei^mining  erery 
leiaif,  and,  haying  found  the  uhfoirtuiiate  object  of  her- 
search,  insert  her  sting  iptq  itil  flesh  and  there  deposit 
an  egg.  In  yain  her  yictiin,  as  if  conscious  Of  its  fittej^ 
writhes  its  body,  spits  out  an  acid  fluid,  menaces  With 
its  tentacula,  or  brings  into  action  the  other  organs  of 
defence  with  which  it  is  proyided.  The  aciiye  Icb^. 
peulnon  brayes  eyery  danger,  and  does  not  desist  until 
het*  courage  and  address  haye  ensured  subsistence 
for  one  of  her  future  progeny.  Perhaps,  howeyer,  she 
discovers,  by  a  sense  the  e3:istence  of  which  we  per^ 
i^eiye,  though  we  have  no  conception  of  its  nature,  that 
she  has  been  forestalled  by  some  precursor  of  her  ow^ 
tril)0^  thfit  1^M  already  buried  an  egg  in  the  catei^pilla^ 
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die  IB  exsuBiBiii^    In  tlus  case  dhe  leares  tt,  awam 
Aat  il  would  not  sHjEce  for  the  support  of  two,  and 
proceeds  in  search,  of  some  other  yet  unoccupied,—^ 
The  proeess  is  of  pourse  varied  in  the  case  of  tho^e 
minute  species  of  which  several^  sometimes  as  many 
as  IfiO,  can  subsist  in  a  single  caterpillar.    The  litde 
Idiiieumon  then  repeats  her  operations  until  she  has 
darted  into  her  victim  the  requisite  number  of  ^gs.  . 
The  larvae  hatched  from  the  ^gs  thus  ingeniously 
d^qposited,  find  a  delicious  banquet  in  the  body  of  the 
caterpillar,  which  is  sure  eventually  to  fall  a  victim  te 
their  ravages.    So  accurately,  however,  is  the  supply 
of  food  proportioned  to  the  demand,  that  this  event 
does  not  take  place  until  the  young  Ichneumons  have 
attained  their  full  growth ;  when  the  caterpillar  either 
dies,  or,  retaining  just  vitality  enough  to  assume  the 
l^ufia  state,  then  finishes  its  existence ;  the  pupa  dis«> 
dosing.not  a  moth  or  a  butterfly,  but  one  or  more  full-- 
grown Ichneumons. 

In  this  strange  and  apparently  cruel  operation  one 
circiinistuice  is  truly  remarkable.    The  larva  of  the 
Ichneumcm,  though  every  day,  perhaps  for  months,  it 
gnaws  the  inside  of  the  caterpillar,  and  though  at  last 
it  has  devoured  almost  every  part  of  it  except  the  skin 
and  intestines,  carefully  all  this  time  avoids  ityuring  the 
mialorgansy  as  if -aware  that  its  oi^n  existence  depends 
on  that  of  the  insect  on  which  it  preys !    Thus  the  ca^ 
terpillar  continues  to  eat,  to  digest,  and  to  move,  ap- 
parently little  injured,  to  the  last,,  and  only  perishes 
when  the  parasitic  grub  within  it  no  longer  requires  its 
aid.    What  would  be  the  impression  which  a  similar 
instance  amongst  the  race  of  quadrupeds  would  maky 
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mptm  116? — l(j  for  example,  an  animal-^-Bich  as  some 
impostors  have  pretended  to  carry  within  them-^^oiolii 
be  found  to  feed  upon  the  inside  of  a  dog ;  derourii^ 
only  those  parts  not  essential  to  life,  while  it  cautiously 
left  uninjured  the  heart,  arteries,  lungs,  and  intestines, 
*-^hould  we  not  regard  such  an  instmice  as  a  perfect 
prodigy,  as  an  example  of  instinctive  forbearance  al« 

.  most  miraculous? 

Some  Ichneumons,  instead  of  burying  their' eggs  in 
the  body  of  the  larve  that  are  to  serve  their  young  for 
Ibod,  content  themselves  with'  gluing  them  to  the  skin 
of  their  prey,  which  the  young  grubs  pierce  as  soon  as 
hatched.  Another  tribe,  whose  activity  and  perseve-  v 
ranee  are  equally  conspicuous,  which  includes  the  beau- 
-tiful  genus  Cbrysis  and  many  other  hymenopterous  in- 
sects, imitating  the  insidious  cubkoo,  contrive  to  intrb- 
«duce  their  eggs  into  the  nests  in  which  bees  and  other 
insects  have  deposited  theirs.  With  this  view  they  are 
constantly  tm  the  watch,  and,  the  moment  the  unsus^ 
pecting  mother  has  quitted  her  cell  for  the  purpose  of 
collecting  a  store  of  food  or  materials,  glide  into  it  and 
leave  an  egg,  the  germe  of  a  future  assassin  of  the  larva 
that  is  to  spring  from  that  deposited  by  its  side. 

The  females  of  the  iusectsof  which  we  have  been 
speaking,  in  providing  for  their  offspring,  are  saved  the 
trouble  of  furnishing  them  with  any  habitation.  Either 
they  occupy  that  of  another  insect,  or  find  a<(anvenient 

'  abode  within  the  body  of  that  on  which  they  feed.  But 
upon  the  maternal  affection  of  another  lai*ge  hymeno- 
pterous tribe,  chiefly  belonging  to  the  Linnean  genus 

JSp/ieor,  whose  youiig  in  like  manner  feed  on  other  in*- 

.  «ects,  is  imposed  the  arduous  task  not  merely  of  collect* 
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ing  a  supply  of  food,  but  of  inclosing  it  along  with  their 
eggs  in  cells  or  burrows  often  of  considerable  depth, 
and  dug  with  great  labour  in  sand  or  the  solid  earthw 

The  general  economy  of  these  insects  is  similar.^ 
Haring  first  dug  a  cylindrical  cavity  of  the  requisite 
diniensions,  and  deposited  an  egg  at  the  bottom,  they 
iuclose  along  with  it  one  or  more  caterpiUars,  spiders^ 
or  other  insects,  each  particular  species  for  the  ny)6t 
part  selecting  a  distinct  kind,  as  a  provision  for  the 
young  one  when  hatched,  and  sufficiently  abundant  to 
nourish  it  until  it  becomes  a  pupa.  Many  thus  fur* 
Aish  several  cells*  This  process,  however,  is  varied 
by  different  species,  some  of  whose  operations  are 

■ 

irorthy  of  a  more  detailed  description* 

One  of  the  most  early  histories  of  the  procedure  of  an 
insect  of  this  kind  (probably  AmmophilavulgariSyKirhy) 
is  left  us  by  the  excellent  Ray,  who  observed  it  along 
-with  his  friend  WiUughby.  On  the  2Sd  of  June  1607, 
•he  tells  us,  they  noticed  this  insect  dragging  a  green 
jeatei|>illar  thrice  as  big  as  itself  which  after  thus  con«- 
9eying«bout  fifteen  feet,  it  deposited  at  the  entrance  of 
.a  hole  previously  dug  in  the  sand.  Then  removing  a 
|>ellet  of  earth  from  its  mouth,  it  descended  into  the  ca» 
Tity^  and,  presently  returning,  dragged  along  with  it 
the  caterpillar.  After  staying  awhile  it  again  ascended, 
th^i  roHed  pieces  of  earth  into  the  hole,  at  intervals 
ficratching  the  dust  into  it  like  a  dog  with  its  fore  feet, 
And  entering  it  as  if  to  press  down  and  consolidate  the 
mass ;  flying  also  onee  or  twice  to  an  adjoining  fir-tree, 
possibly  to  procure  resin  for  agglutinating  the  whole. 
Having  filled  the  burrow  to  a  level  with  the  surround- 
Jng  earth  so  as  to  conceal  the  entrance,  it  took  two  fir^ 
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leaves  lying  at  hand,  and  placed  them  near  the  orifice 
as  if  to  mark  the  place.*— Such  is  the  anecdote  left  cm 
record  by  our  illustrious  countryman,  of  whose  acGu<^ 
i*lM;y  of  observation  there  can  be  no  doubt.    Who  that 
reads  it  can  refrain  from  joining  iivthe  reflection  vrhicli 
it  calk  from  him,  ^^  Quis  hmc  non  mihi  mireUtr  ei  stupeatlf 
Quis  hujusmodiapera  merce  mackimtpossU  aUribuere  *  .^'* 
I  myself,  when  walking  with  a  friend  some  mteHis 
ago,  observed  nearly  similar  manoeuvres  performed  by 
a  species  of  Pompilus(Sj^x,  L.),  which  attracted  our 
attention  as  it  was  dragging  a  spider  to  its  cell.    Tb« 
attitude  in  which  it  carried  its  prey,  namely  with  its 
feet  constantly  upwards ;  its  singidar  mode  of  walkings 
which  was  backwards,  except  for  a  foot  or  two  when  it 
went  forwards,  moving  by  jerks  and  making  a  sort  of 
pause  every  few  steps ;  and  the  astonishing  agility  with 
which,  notwithstanding  its  heavy  burthen,  it  glided  over 
or  between  the  grass,  weeds,  and  other  numerous  im* 
pediments  in  the  rough  path  along  which  it  passed — to* 
gether  formed  a  spectacle  which  we  contemplated  with 
admiration .  The  distance  which  we  thus  observed  it  to 
traverse  was  not  less  than  tw^ity-seven  feet,  and  great 
part  of  its  journey  had  probably  been  performed  before 
we  saw  it.  Once  or  twice,  when  we  first  noticed  it,  it  laid 
down  the  spider,  and  making  a  small  circuit  returned 
and  took  it  up  again.    But  for  the  ensuing  twenty  or 
Iwenty-five  feet  it  never  stopped,  but  proceeded  in 
a  direet  line,  for  its  burrow  with  the  utmost  speed. 
When  opposite  the  hole,  which  was  in  a  sand  blink  by 
the  way  side,  it  made  a  sharp  turn,  as  evidently  aware 
of  being  in  the  neighbourhood  of  its  abode,  but  when 

"     «  Rai.  Hist.  Jhtf,  254. 
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ftdyanced  a  little  Airtker  laid  down  its  burthen  and  went 
to  reconnoitre.  At  first  it  climbed  up  the  bank,  but^  a9 
if  discovering  that  this  was  not  the  direction^  ^opn  ret* 
turaed^  and,  after  another  survey  perceiving  the  hole,, 
took  up  the  spider  and  dragged  it  in  after  it. 

In  the  two  instances  above  giv^n,  one  dead  cate^piU 
lar  or  ^ider  only  was  deposited  in  each  hole.  But  an 
insect  described  by  Reaumur  under  the  name  of  tl^ 
maison-wasp  (Epqtone  spinipes^  Latr.),  very  common  in 
some  parts  of  England,  after  having  excavated  a  bur- 
row, with  an  ingenuity  to  whidi  pn  a  future  occasion  I 
fihall  draw  your  attention,  places  along  with  its  egg  M 
food  for  the  fliture  young,  about  twelve  little  green 
^grube  without  feet,whidiit  has  carefully  selected  full 
l^own  and  conveyed  without  injuring  them.  You  will 
inquire,  Why  this  difference  of  procedure  ?  With  re- 
gard to  the  choice  of  a  number  of  small  grubs  rather 
than  of  ime  large  caterpillar,  what  I  have  said  in  ,9 
former  letter  on  the  sul^t  of  different  species,  of  thi* 
tribe  being  appointed  to  prey  iipon  and  thus  keep  within 
due  liinits  the  larv«  of  diflSsrent  kinds  of  insects,  will 
be  a  sufficient  answer.    But  one  circumstance  credi- 
table to  the  talents  of  the  mason- wasp  as  a  skilful  pip-- 
veyor  should  not  be  omitted,  namely,  that  the  number 
of  grubs  laid  up  is  not  always  the  same„  butis  exaetljp 
i>roportioiied  to  their  size,  eleven  or  twelve  bedng 
stored  when  they  ^re  small,  but  only  eight  or  nine 
When  larger.  With  respect  however  to  tbe  caution  ^ 
the  wasp  in  selecting  full  grown  grubs  and  conveying 
Aero  uninjured  to  her  hole,  a  satisfactcMy  explanati^ 
nay  be  given.  If  thPse  that  are  but  partly  grown  wei?0 
chosen,  they  would  die  in  a  short  time  for  want  ^f  food, 
and  putrefying  would  destroy  the  inclosed  egg,  or  the 
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young  one  whi^h  springs  from  it.  But  when  larvs  df 
any  kind  have  attained  their  full' size,  and  are  aboirt 
to  pasd  iiito  the  pupa  state,  they  can  e^st  for  a  long;^ 
period  without  any  further  supply.  By  selecting  these, 
therefore,  and  placing  them  uninjured  in  the  hole, 
however  long  the  interval  before  the  egg  hatches,  the 
disclosed  larva  is  sure  of  a  sufficiency  of  fiiesh  and 
wholesome  nutriment.— To  prevent  the  possibility  of 
any  injury  to  its  egg  fi'om  the  motions  or  voracity  of 
this  living  prey,  the  wasp  is  careful  to  pack  the  whole 
so  closely,  each  grub  being  coiled  above  the  other  in  a 
series  of  rings,  and  to  consolidate  the  earth  so  firmly 
above  them,  that  they  have  not  the  slightest  power  of 
motion  *. — 'Those  which  select  more  powerful  cater- 
pillars, or  revenge  the  injuries  of  their  insect  brethren 
by  devoting  spiders  to  the  destruction  they  have  so 
often  caused,  take  care  to  sting  them  in  such  a  manner 
as,  without  killing  them  outright,  will  incapacitate 
them  from  doing  any  injury. 

Zeal  and  activity  in  providing  for  the  well-being  of 
their  future^progeny,  not  inferior  to  what  are  exhibited 
by  the  tribe  of  Ichneumons,  Spheges,  arid  mason- wasps^ 
though  less  cruelly  exerted,  is  also  shown  by  the  vari- 
ous species  of  wild-bee,  of  which  we  have  in  this  coun<^ 
try  above  two  hundred.  Having  first  excatated  a  pro- 
per cell  with  a  dexterity  and  persevering  labour  never 
enough  to  be  admired,  they  next  d^osit  in  it  an  eggy, 
which  they  cover  with  a  mass  of  pollen  or  honey  c(^ 
lected  with  unwearied  assiduity  ttom  a  thousand  fl6w<- 
ei^.  As  soon  as  the  grub  is  hatched^  it  finds  itself  en- 
veloped ift  this  delicious  banquet  provided  for  it  by  the 
^ilres  ef  a  mother  it  is  doomed  n6ver  to  behold ;  and. 

•  Rcaam.  vi.  252. 
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«b  JtcjCurately  is  the  repast  proportioned  to  its  appetite 
and  its  wants,  that  as  soon  as  the  whole  is  consumed  it 
has  no  longer  need  of  food :  it  clothes  itself  in  a  silken 
cocoon,  becomes  a  pupa,  and  after  a  deep  sleep  of  a 
few  days  bursts  from  its  cell  an  active  bee. 

No  circumstance  -connected  with  the  storgS  of  in- 
sects, is  more  striking  than  the  herculean  and  incessant 
labour  which  it  leads  them  cheerfully  to  undergo.  Some 
of  these  exertions  are  so  disproportionate  to  the  size  of 
the  insect,  that  nothing  short  of  ocular  conviction  could 
attribute  them  to  such  an  agent.  A  wild  bee  or  a  Sphex, 
for  instance,  will  dig  a  hole  in  a  hard  bank  of  earth 
some  inches  deep  and  iive  or  six  times  its  own  size, 
and  labour  unremittingly  at  this  arduous  undertaking 
for  several  days,  scarcely  allowing  itself  a  moment  for 
eating  or  repose.  It  will  then  occupy  as  much  time  in 
searching  for  a  store  of  food ;  and  no  sooner  is  this 
task  finished,  than  it  will  set  about  repeating  the  pro*" 
eess,  and  before  it  dies  will  have  completed  five  or  six 
similar  cells  or  even  more.  If  you  would  estimate  this 
industry  at  its  proper  value,  you  should  reflect  what 
kind  of  exertion  it  would  require  in  a  man  to  dig  in  a 
few  days  out  of  hard  clay  or  sand,  with  no  other  tools 
than  his  nails  and  teeth,  five  or  six  caverns  twenty 
feet  deep  and  four  or  five  wide-^for  such  an  under** 
taking  would  not  be  comparatively  greater  than  that 
of  the  insects  in  question. 

.  Similar  laborious  exertions  are  not  confined  to  the 
bee  or  Sphex  tribe.  Sev^eval  beetles  in  depositing  their 
eggs  exhibit  examples  of  industry  equally  extraordi- 
nary. The  common  dor  or  clock,  {Scarnbasus  stereo^ 
rariuSy  L.)  which  may  be  found  beneath  every  heap 
of  dung,  digs  a  deep  cylindrical  hole,  and,  carrying 
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down  a  maas  of  the  dung  to  tbe  bottom,  in  it  deposoitf 
its  eggs.  And  many  of  tb^  species  of  tbe  genus  Ateu^ 
chus  roll  together  wet  dung  into  round  pellets^  depo- 
sit an  egg  in  the  midst  of  each,  and  when  dry  push 
them  backwards  by  their  hind  feet  to  holes  of  the 
surprising  depth  of  three  feet,  which  they  have  pre-* 
Tiously  dug  for  their  reception,  and  which  are  ofikoi 
several  yards  distant.  Frequently  the  road  lies  across 
a  depression  in  the  surface,  and  the  pellet  when  nearly 
pushed  to  the  summit  roUs  back  again*  But  our  pa-* 
tient  Sisyphi  are  not  easily  discouraged.  They  repeat 
their  efforts  again  and  again,  and  in  the  end  their  per-* 
severance  is  rewarded  by  success.  The  attention  of 
these  insects  to  their  eggs  is  so  remarkable,  that  it 
was  observed  in  the  earliest  ages,  and  is  mentioned  by 
ancient  writers,  but  with  the  addi^on  of  many  faUes^ 
as  that  they  were  all  of  the  male  sex,  that  they  becMie 
young  again  every  year,  that  they  rolled  the  pejletd 
containing  their  eggs  from  siin*rise  to  sun-90t  every 
day,  for  twenty-eight  days  without  intermission  %  Set* 
It  is  one  of  this  tribe  of  beetles  (A.  sacer)  whose 
image  is  so  often  met  with  amongst  the  hieroglyphics 
of  the  Egyptians,  with  whom  it  was  a  i^^bol  of  the 
world,  of  the  sun,  and  of  a  courageous  warrior.  Of 
the  world,  as  P«  Yalerianus  supposes,  on  account  of 
^e  orbicular  form  of  its  pellets  of  dung,  and  tbe 
notion  of  their  being  rolled  from  sun-^riae  to  sun-set  ^ 
•  of  the  sun,  because  of  the  angular  projections  %om 
its  head  resembling  rays,  and  the  thirty  joints  of  the 
six  tarsi  of  its  feet  answering  to  the  dayB  of  tbe 
month;. and  of  a  warrior,  from  the  idea  of  manly 
courage  beiDg  connected  with  its  supposed  birth  fron 

a  Mottffet,  153« 
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k  hiale  onl7^*  It  was  as  symb^ical  of  this  la^t  that  its 
image  was  woi*!!  upon  the  signets  of  the  RomaYi  $dJ- 
diers  ;  and  as  typical  of  the  sun,  the  source  of  fertility, 
it  is  yet,  as'Dt;  Clarke  inforws  us,  eated  by  the  W^iMn 
to  rehifer  them  prijllfic*. 

Theise  <)(^etles,  however^  in  poiitt  of  industry  nmst 
yleldihe  palni  to  one  {Necraphortts  Ve^piHe,  F*)  whof^e 
singular  history  was  first  detailed  by  M.  Glfeditsch  in 
the  Ads  of  the  Berlin  Sodeii^  for  1752.  He  begins  by 
Informing  us  that  he  had  often  remarkerd  that  dead 
inoles  wh^n  laid  upon  the  grotittd,  epecially  if  Up^u 
loosiB  earth  j  were  almost  sut^  to  distlppear  in  the  course 
df  two  or  three  daysj  often  of  twelve  hi6Uts.  Toasiier- 
tain  the  caas^,  he  platted  atnole  upon- one -of  the  be(|» 
in  his  garden.  It  had  vanlrfitfd  by  the  third  morning; 
Undon  digging  where  it  had  been  laid,  befowAditbd- 
rifed  to  the  depth  of  three  inthes^  and  tttider  it  four 
beetles  Which  seemed  to  have  been  the  Agents  in  tMs 
singular  inhumation.  Not  perceiving  any  thing  partl- 
tular  in  the  mole^  he  buried  it  again  *  and  on  examin- 
ing it  at  the  end  of  six  days  hefbundit  «M^irrnring  mth 
tnaggots  apparently  the  issue  of  the  beetles.  Which 
M.  Gleditsch  now  naturally  concluded  hsld  buried  the 
"^carcase  for  the  food  of  theii*  future  young.  To  deter- 
mine these  points  more  clearly,  he  put  foui*  of  these 
insects  into  a  glass  vessel  half  filled  with  earth  and 
properly  secured,  and  upon  the  surface  of  the  earth 
two  frogs.  In  less  than  twelve  hiDurs  one  of  theirogs 
was  interred  by  two  of  the  beetles :  the  other  two  ran 
about  the  whole  day  as  if  busied  in  riieasiiring  the  di-* 

a- J.  Pieifii  Valerlanl  UUroglyphka^  93-5.     Mouffet,  156. . 
b  Travels^  ii.  306. 
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meiisioBs^  of  the  pemaimng  corpse,  which  on  the  tbiadt 
4ay  was  alfafbimd  buried.  He  then  introduced  a  dead 
Mnnf t..  A  pair  o£  the  beetles  vfere  soon*  engaged  upcm 
Ae-btrd.  They  began*  their  operations  by  pushing  out 
the  earth  from  under  the  body  so  as  to  form  a  cavity 
for  its  reception ;  and  it  was  cuidous  to  see  the  efforts 
which  the  beetles  made^  by  dragging  at  the  feathers  of 
^  bird  from  below  to  puU  it  into  its  grave.  The  male 
having  driven  the  female  away  continued  the' work 
idon^  for  five  hours.  He  lifted  up  the  bird,  changed 
its  place,  turned  it  and  asranged  it  in  the  grave,  and 
from  tkne.  to  time  came  out  of  the  hole,  mounted  upon 
it  and  trod  it  under  foot,,  andr  then  retired  below  and 
pulled  it  down.  At  length,,  apparently  wearied  with 
this  ttniaterrnpted  labour;,  it  saiae  fovth  and  leaned  its 
head  upov  the  earth  beside  tiiebird  without  the  smalls 
est  motion  as  if  to  rest  itself,  for  a  full  houi*,^  when  it 
again  crept  under  the  eartlw  The  next  day  in  the 
morning  the  bird  was  an  inch  and  a  half  under  ground, 
and  the  trench  remained  open  the  wJiole  day^  the 
coipse  seeming  as  if  laid  out  upon  a  bier,  surrounded 
with  a  rampart  of  mould.  In  the  evening  it  had  sunk 
half  an  inch  lower,  and  in  another  day  the  work  was 
completed  and  the  bird  cover^.— M.  Gleditsch  con- 
tinued to  add  other  small  dead  animals^  which  were 
all  sooner  or  later  buried ;  and  the  result  of  his  expe- 
riment was,  that  in  fifty  days  four  beetliss  had  interred 
in  the  very  small  space  of  earth  allotted  to  them,  twelve 
carcases :  viz..  four  frogs,,  three  small  birds,  two  fishes, 
one  mole,,  and  two  grasshoppers,  besides  the  entrails 
of  a  fish„  and  two  morsels  of  the  lungs  of  an  ox.  In 
another  experiment  a  sin^  beetle  buried  a  mole  forty 
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liflies  its  own  bulk  and  weight  in  two  days  \  It  is  plain 
tlmt  all  this  labour  is  incurred  for  the  sake  of  placing 
in  security  the  future  young  of  these  industrious  insects 
along  with  a necessaryproTision  of- food»  One  mole 
would  have  sufficed  a  long  time  for  the  repast  of  the 
beetles  themseWes,  and  they  could  have  more  conve- 
niently fed  upon  it  above  ground  than  below«  But  if 
they  had  left  thus  exposed  the  cftrcase  in  which  their 
eggs  were  deposited,  both  would  have  been  exposed 
to  the  imminent  risk  of  being  destroyed  at  a  mouthful 
by  the  .first  fox  or  kite  that  chanced  to  espy  them* 

At  the  first  view  I  dare  say  you  feel  almost  inclin^ 
to  piiy  the  little  animals  doomed  to  exertions  appa- 
rently  so  disproportioned  to  their  si^e*  You  are  ready 
to  exclaim  that  the  pains  of  so  shor|;  an  existence,  en- 
grossed with  such  arduous  and  incessant  toil,  must  fi|r 
outweigh  the  pleasures^  Yet  the  inference  would  be 
altogether  erroneous.  What  strikes  us  as  wearisome 
toil,  is  to  the  little  agents  delightful  occupation.  The 
kind  Author  of  their  being  has  associated  the  perform- 
ance of  an  essential  duty  with  feelings  evidently  of  the 
most  pleasurable  description ;  and  like  the  affectionate  ^ 
fiither  whose  love  for  his  children  sweetens  the  most 
paipfullabour§,these  little  insects  arenever  morehappy 
than  when  thus  actively  engaged.  ^^  Abee,'^  as  Dr«  Pa- 
iey  has  well  observed,  ^^  amongst  the  flowers  in  spring, 
(when  it  is  occupied  without  intermission  in  collecting 
farina  for  its  young  or  honey  for  its  associates^,)  is  one  f 
the  cheerfullest objects  that  can  be  looked  upon.  Itslife 
appear^  to  be  all  enjoyment :  so  busy  and  so  pleased^.'' 

a  Glcditsch  Phifsic.  Bot,  Oecon*  Ahhandl.  lit.  800-S27. 
b  Natural  Theology^  497. 
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Of  the  sources  of  exquisite  gratification  which  every 
rural  walk  will  open  to  you,  while  witnessing  in  the 
animals  themselves  those  marks  of  affection  for  their* 
unseen  progeny  of  which  I  have  endeavoured  to  give' 
you  a  slight  sketch,  it  will  be  none  of  the  least  fertile 
to  examine  the  various  and  appropriate  instruments 
with  which  insiects  have  been  furnished  for  the  effective 
execution  of  their  labours.  The  young  of  the  siiw-fly 
tribe  (Tenthredby  L.)'  are  destined  to -feed  upon  the 
leaves  of  rose-trees  and  various  other' plants..  Upon 
the  branches  of  these  the  parent  fly  deposits  her  eggs 
in  cells  symmetrically  arranged ;  and  the  instrument 
with  which  she;  forms  them  is  a  saw,  somewhat  like  ours 
but  far  more  ingenious  and  perfect,  being  toothed  on 
each  side,  or  rather  consisting  of  two  distinct  saws^ 
with  their  backs  (the  teeth  or  serratures  of  which  are 
themselves  often  serrated,  and  the  exterior  flat  sides 
scored  and  toothed)^  which  play  alternately;  and,  while 
their  vertical  effect  is  that  of  a  saw,^  act  laterally  as  a 
rasp.  When  by  this  alternate  motion  the  incision,  or 
cell,  is  made,  the  two  saws,  receding  from  each  other, 
conduct  the  egg  between  them  into  it*.  The  Cicada, 
so  celebrated  by  the  poets  of  antiquity,  which  lays  its 
eggs  in  dry  wood,  requires  a  stronger  instrument  of  a^ 
different  construction..  Accordingly  it  is  provided  with 
•an  excellent  double  auger,  the  sides  of  which  play 
alternately  and  pai'allel  to  each  other,  and  bore  a  hole' 
of  the  requisite  depth  in  very  hard  substances  without 
ever  being  displaced. 

The  construction  of  the  sting  or  ovipositor  with 

a  Prof.  Peek's  Nat.  Hist,  of  the  Slug^'wotmy  18.  t.  /.  12-^14.  0iiAVE  X-Y . 
flG.  21. 
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which  the  different  species  of  Ichneumon  are  provided, 
is  not  less. nicely  adapted  to  its  various  purposes.  In 
-those  which  lay  their  eggs  in  the  bodies  of^aterpiUars 
4hat  feed  exposed  on  the  leaves  of  plants  it  is  short, 
often  in  vei|y  large  species  not  the  eighth  of  an  inch 
long :  having  free  access  to  their  victims,  a  longec 
-sting  would  have  been  useless.  But'  a  considerable 
number  oviposit  in  laryie  which  lie  concealed  where  se 
^hort  an  ine^rument  could  not  possibly  appr€>a£h  them^ 
In  these,  therefore,  the  sting  is  proportionably  elen« 
^ted,  so  much  €o  that  in  aome  small  species  it  is  three 
•or  four  times  the  length  of  the  body.  Thus  in  Ichr 
neumon  ma^i^^totor,  whose  economy  has  been  so  pleas- 
iBgly  illusti^ted  by  Mr.  Mar6ham%  and  which  attacks 
the  larva  of  a  wild  bee  {Apis  maxillosa)  lying  at  th^ 
iiottom  of  deep  holes  in  old  wood,  the  sting  is  dearly 
two  inches  long  ^i  and  it  is  not  much  shcnrter  in  the  more 
minute  i.  Strobilella:,  which  lays  its  eggs  in  larv®  coiv 
>cealed  in  the  int^ior  of  fir  cones,  which  without  such 
nn  apparatus  it  would  never  be  able  to  reach. 

The  tail  of  the  females  of  many  moths  whose  eggs 
require  to  be  protected  from  too  severe  a  cold  and  too 
strong  a  light,  is  furnished,  evidently  for  application  to 
this  very  purpose,  with  a  thid^  tuft  of  hair.  But  how 
shall  the  DYoth  detach  this  non^cmductiiig  material  and 
arrange  it  upon  her  egg^.?  Her  ovipo^or  is  provided 
.mt  the  end  with  an  instrument  resembling  a  pair  of  pi^ 
•ceriS^  which  for  this  purpose  are  as  good  %s  hands.  With 
Ahese,.having  previously  deposited  heir  eggd  upon  a  leaf, 
Ae  pulls  off  her  tuft  of  hairs,  with  whii^h  she  so  closely 
^invelops  them  as  effectually  to  preserve  them  of  the  re- 

»  JUmu  7V0fi«.  lii.  2a  b  Plate  XVI.  Fic.  1. 
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quired  temperature :  and  having  performed  this  lasl 
duty  to  her  progeny  she  expires. 

The  ovipositor  of  the  caprieorn  beetles  {Cerambys^j 
Jj.)y  an  infinite  host,  is  a  flattened  retractile  tube,  of  a 
hard  substance,  by  means  of  which  it  can  introduce  its 
eggs  under  the  bark  of  timber,  and  so  plaee  them  where 
its  progeny  will  find  their  appropriate  food*.  The  au-; 
ger  used  by  certain  species  of  CEiStrus,  to  enable  them 
to  penetrate  the  hides  of  oxen  or  deer  and  form  a  nidus 
for  their  eggs,  has  been  before  described^. — ^Bvt  toenu* 
nierate  all  the  varieties  of  tl^ese  instruments  would  be 
endless.  -  *^ 

The  purpose  which  in  the  insects  above  mentioned 
is  answered  by  their  anal  apparatus,  is  fulfilled  i«  tile 
numerous  tribes  of  weevils  {Curadio^  L.)  by  the  long 
blender  spout  with  which  their  head  is  provided.  -It  is 
with  this  that  C.  nucum  pierces  the  shell  of  the  nut^  and 
the  weevil  {CaUmdra  graftaria^  F.)  the  skin  of  the  grains 
of  wheat,  in  which  they  i:«8pectively  deposit  their  eggs, 
prudently  introducing  one  only  into  each  nut  or  gram^ 
which  is  sufficient,  butiiot  more  than  sufficient,  for  the 
houri^ment  of  the  grub  that  will  inhabit  it. 


II.  Hitherto  I  have  adverted  to  those  insects  only 
which  j>eri8h  before  their  young  come  into  existence, 
and  can  therefore  evince  their  afiection  for  them  in  no 
other  way  than  by  placing  the  eggs  whence  they  are  t« 
spring  in  secure  situations  stored  ^th  food  *,  and  these 
include  by  far  the  largest  portion  ^of  the  race.  A  very 
considerable  number,  however,  extend  their  cares  much 
further:  they  not  only  watch  over  their  eggs  after  de^. 

t  See  I^irby  in  J4nn,  Ttam.  v.  S54.  t,  \%.  f,  15^      b  See  above,  t5 1 . 
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tpoBitiiig  them,  but  attend  upon  their  young,  when  ex- 
•cluded,  with  an  affectionate  assiduity  equal  to  any  thing 
exhibited  amongst  theiarger  animals,  and  in  the  highest 
degree  interesting.  Of  this  Ascription  ai^e  some  soli* 
tary  insects,  as  several  species  'of  the  Lkmean  genus 
£^hex,  earwigs,  field-lnigs,  and^piders^  aepd  those  in- 
sects ^hich  live  in-«ocieties,  namely,  ants,  bees,  wasps, 
aad  Termites :  the  most  st^riking  traits  of  whose  history 
JD  these  respects  I  «ha]l  endeavour  to  lay  before  you. , 

You  have  seen  that  ^  greater  number  of  the  LonaieaR 
l^heges,  (SpheXj  Bembex^  F.)  after  depositing  their 
«ggs  in  cells  stored  with  a  supply  of  food,  take  no  fur- 
ther care  of  them.  Some,  however,  adopt  a.diflEn^nt 
piocedare.  One  of  these,  called  by  Bonnet  the  Mason' 
wasp,  but  different  from  Reaumur's,  not  onty  incloses 
a  living  caterpillar  along  with  its  egg  in  the  cell,  whidh 
it  carefully  closes,  but  at  the  expiration  of  a  few  da^s, 
when  the  young  grub  has  appeared  and  has  consumed 
its  provision,  re«opens  the  nest,  incloses  a  second  ca- 
terpillar^ and  again  shuts  the  mouth  e  and  this  opeca»- 
tion  it  r^eats  until  the  yoang  one  has  attained  its  full 
growth*.  A  similar  mode,  according  to  Kolander,  is 
followed  by  Ammophila  vulgaris  as  well  as  by  the  yel- 
lowish wasp  of  Pennsylvania,  described  by  Bartram  in 
>th^  J^idhsophieal  Transacii0tts\  and  by  a  Sphex?  ob- 
served by  Dtthamel^ ;  both  of  which,  however,  instead 
of  caterpillars,  supply  their  larvss  with  a  periodical 
provision  of  living  flies. 

What  a  crowd  of  interesting  reflection?  are  these 
most  singular  ia^ts  calculated  to  excite  1  With  what 
foresight  must  the  parent  insect  be  endowed,  thua  to  be 

,      »Si»oiiet»ix.998.  blHtST.  « n«aQB.  ?i.  dSO. 
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aware,  ei  what  period  herr.^ggft  will  be  hatched  int% 
I^ub9,  and  how  long  the  proyi^iaii  8he.ha9  laid  up  will, 
suffice  for  their  support !  What  an  ea^^ten t  of  j  udgementj 
thuts  ia  the  midst  of  various  other  occupations  to  kaow* 
the  precise  da;  when  a  repetition  of  her  cares  will  ba 
required!  WhataU  accuracy  of  inenipry,  to  recollect 
with  ftuch  precision  the  entrance  to  ber  ceU5  which  the 
most  acute  eye  could  not  discoyer;  and  without  com*: 
pass  or  direction  unerringly  to  fly  to  it,  often  from  a 
great  distance  and  after  the  moat  intricate  and  variecl 
wanderings!  If  we  refer  the  whole  to  iftstinct,  and  to 
instinct  doubtless  it  must  in  the  main  if  not  wholly  ba 
referred,  our  admiration  is'  not  lessened.  Instinct,  when 
aimple  and  directed  to  one  object^  is  leas  astonishing; 
but  au^h.acomplipation  of  instincAs^  applied  to  actions, 
so  varied  and  dissimilar^^  is  beypSd  oUr  conception* 
We  can  but*  wonder  and  adore !' 

We  are  indeli^ed  to  De  Geer  for  the  history  of  a 
field-bug  (C^»2^^m^K«),a  specie^!  found  in  this  coun- 
try, which  shows  marl^s  of  affection  for  her  young  sucl^ 
as  I  trurt.will  lead  you^  notwithstanding  any  repugn 
nant  association  that  the.  name  may  call  up,  to  search 
upon  the  birch  tree,  which  it  iphabits,  for  so  interest-, 
ing  an  insect.  The  family  of  this  field-bug  consists  o£ 
thirty  or  forty  young  ones,  which  she  conducts  as  a  hen 
does  her  chickens.  She  never  leaves  them ;  and  as  soon 
as  she  begins  tp  move  all  the  little  ones  closely  follow, 
and  whenever  she  stops  assemble  in  a  cluster  round 
her.  De  Geer  haying  had  occasipn  toxut  a  branch  of 
birch  peopled  with  one  of  those  families^  the  mother 
showed  every  symptom  of  excessive  uneasiness.  Ia 
oil^eir  cirgu{p$j|ai;ces  su^h  ari  alarm  would  have  caused 
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1^  imine(Ka4e  iliglit<^  hut  noif  sl^e  never  stirred  from 
ker.^oung,  but  kept  beating  her  wings  incessantly  witli 
a  very  rapid  motion^  evidently  for  the  purpose  of  jfro* 
tecting  them  from  the  apprehended  danger^. — As  fat 
jas  our  knowledge  of  the  economy  of  this  tribe  of  in<» 
sects  ei^tends,  there  is  no  other  speeies  that  manifests 
/  a  similar  attachment  to  it^  progeny ;  but  sruch  may 
probably  be  discovered  by  future,  observers. 

IHs  De  Geer  also  that  we  have  to  thank  for  a  «eriei 
0f  interesting^  observations  on  the  maternal  affection 
exhibited  by  the  common  earwig:  This  curious  insect 
so  unjustly  traduced  by  a  vulgar  prejudice)-*-as  if  the 
C^reator  had  willed  thAt  the  insect  world  should  com^ 
ll)ine  within  itself  ex^uonples  of  all  that  is  most  remarks 
$ible  in  every  other  department  of  nature, — still  more 
liearly  approaches  the  habits  of  the  hen  in  her  care  of 
her  family.  She.  absolutely  sits  upon  her  eggs  as  if  to 
hatch  them — ^a  fact  which  Frisch  appears  first  to  have 
|ioticed*^-and  guards  them  with  the  greatest  care.  De 
Geer,  hating  found  an  earwig  thus  occupied^  removed 
her  into  a  box  where  was  some  earth,  and  scattered  the 
eggs  in  all  directions.  She  soon,  however,  collected 
them  one  by  one  with  her  jaws  into  a  heap,  and  assidu- 
ously sat  upon  them  as  before.  The  young  ones,  which 
resemblethe  parent  except  in  wanting  elytra  and  wings, 
and,  strange  to  say,  are  as  soon  as  bom  larger  than  the 
eggs  which' contained  them^  immediately  upon  being 
hatched  creep  like  a  brood  of  chickens  under  the  belly 
of  the  mother,  who  very  quietly  soffit's  them  to  pushi 
between  her  feet,  and  will  often,  as  De  Geer  found,  mt 
over  them  m  this  posture  for  some  hours^.  This  re- 
ft De  Geer,  iii.  262.  b  Ibid.  lii.  54)9. 
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markable  fact  I  have  myself  witnessed,  haying  fouad 
Ml  earwig  under  a  stone  which  I  aceidentaUy  turned 
f^yer,  fitting  upon  4  cluster  of  young  ones  just  as  this 
celebrated  naturalist  has  described. 

\)^e  are  so  accustomed  to  associate  the  ideaa  of  cruelty 
and  ferocity  with  the  name  of  spider,  that  to  attribute 
parental  affection  to  any  of  the  tribe  seems  at  first  view 
almost  preposterous.  Who  indeed  could  suspect  that 
animals  whichgreedily  devour  their  own  species  when- 
fiver  they  have  opportunity,  should  be  suseeptible  of 
the  finer  feelings  ?  Yet  such  is  the  fact.  There  is  a 
•pidercommon  under  clods  of  earth  (jlroiieajaccale,  I^) 
which  may  at  once  be  distinguished  by  a  while  giobuiar 
fiilken  bag  about  the  size  of  a  pea,  in  which  Aehoa  d<» 
posited  her  eggs,,  attached  to  the  extremity  of  her  body. 
Never  miser  clung  to  his  treasure  with  more  tenacious 
aolicitude  than  this  spider  to  her  bag*  Though  agpa« 
rently  a  considerable  incumbrance,  she  cacpeslt  with 
her  every  where.  If  you  deprive  iter  of  it,  she  makes 
the  most  strenuous  efforts  for  its^  recovery ;  and  no 
personal  danger  can  furce  her  to  quit  the  precious  load. 
Are  her  efforts  ineffectual  ?  A  stupefying  melancholy 
aeems  to  seize  her,  and  when  deprived  of  this  first  ob** 
ject  of  her  cares,  existence  itself  appears  to  have  lost 
its  charms.  If  she  succeeds  in  regaining  her  bag^  or 
you  restore  it  to  her,  her  actions  demonstrate  the  ex- 
cess of  her  joy.  She  eagerly  seizes  it,  and  with  the 
utmost  agility  runs  off  with  it  to  a  place  of  security. 
Bonnet  put  this  wanderfid  attachment  to  an  affecting 
and  decisive  test.  He  threw  a  spider  with  her  bag  into 
the  cavern  of  a  large  afntrUon,  a  ferocious  insect  which 
conceals  itself  at  the  bottom  pf  a  conical  hole  con- 
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fttructed  in  the  sand  for  the  purpose  of  catching  any  un« 
fortunate  victim  thai  may  chance  to  fkll  in.  The  spider 
endeavoured  to  run  away,  but  was  not  sufficiently  ac-* 
live  to  prevent  the  ant-lion  from  seizing  her  bag  of 
eggs,  which  it  attempted  to  pull  under  the  sand.  She 
pade  the  most  violent  eflbfts  to  defeat  the  aim  of  her 
invisible  fiie,  and  on  her  part  struggled  with  all  her 
might.  The  gluten,  however,  which  fastened  her  bag, 
at  length  gave  way,  and  it  separated :  but  the  spider  - 
instantly  regained  it  with  her  jaws,  and  redoubled  her 
efforts  to  rescue  the  priie  from  her  opponent.   It  waq 
in  vain :  the  ant-lion  was  the  stronger  of  the  two,  and 
in  spite  of  all  her  struggles  dragged  the  object  ofcon<« 
testation  under  the  sand.    The  unfortunate  mother 
fiiight  have  preserved  her  own  life  from  th^  enemy  3 
she  had  but  to  relinquish  the  bag,  and  escape  out  of 
the  pit.     But,  wonderful  example  of  maternal  afibc- 
tion !  she  preferred  allowing  herself  to  be  buried  alive 
along  with  the  treasure  dearer  to  her  than  her  exist* 
ence;  and  it  was  only  by  force  that  Bonnet  at  length 
withdrew  her  from  the  unequal  conflict.   But  the  bag 
of  eggs  remained  with  the  assassin ;  and  though  he 
pushed  her  repeatedly  with  a  twig  of  wood,  she  still 
persisted  in  continuing  on  the  spot.     Life  seamed  to 
have  become  a  burthen  to  her,  and  all  her  pleasures  to 
have  been  buried  in  the  grave  which  contained  the 
germe  of  her  progeny  ■ !    The  attachment  of  this  aflfec- 
tionate  mother  is  not  confined  to  her  eggs.    After  the 
young  spiders  ar^  hatched,  they  make  their  way  out  of 
the  bag  by  an  orifice,  which  she  is  carefbl  to  open  for 
them,  and  without  which  they  could  never  escape^ i 


>  Buonet,  il.  49$. 
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and  then,  like  the  young  of  the  Surinam  toad  (Raaa 
pipa)yihey  attach  themselves  in  clusters  upon  her  back, 
belly,  head,  and  even  leg^ ;  and  in  this  situation,  where 
they  present  a  very  singular  appearance,  she  carries 
them  about  with  her  and  feeds  them  until  their  first 
moult,  when  they  are  big  enough  to  provide  their  owa 
«ubst8tenee.  I  have  more  thap  once  been  ^gratified  by 
a  sight  of  this  interesting  spectacle ;  and  when  I  nearly 
touched  the  mother,  thus  covered  by  hundreds  of  her 
progeny,  it  was  most  amusing  to  see  them  all  leap  from 
her  back  and  run  away  in  every  direction. 

A  similar  attachment  to  their  eggs  s^nd  young  is  ma- 
nifested by  many  other  species  of  the  same  tribe,  parti- 
'  cular^y  of  .the  genera  Lycosia  and  Dotomeday  Walck, 
Aranea  holosericea^  L.  {Cluhiona^  Walck.)  was  found 
by  De  Geer  in  her  nest  with  fifty  or  sixty  young  ones^ 
when  manifesting  nothing  of  her  usual  timidity,  so 
obstinately  did  she  persist  in  remaining  with  them,  that 
to  drive  her  away  it  was  necessary  to  cut  her  whole 
pest  in  pieces 


a 

• 


I  must  now  conduct  you  to  a  hasty  survey  of  thos^ 
insects  which  live  together  in  societies  and  fabricate 
dwellings  for  the  community,  such  as  ants^  wasps^  beesj 
humble-beeSy  and  termites^  whose  great  object  (some- 
times combined  indeed  with  the  storing  up  of  a  stock 
of  winter  provisions  for  themselves)  is  the  nutrition 
and  education  of  their  youi]^«  Of  the  proceedings  (3f 
many  of  these  insects  we  know  comparatively  nothing. 
There  are,  it  is  likely,  some  hundreds  of  distinct  spe- 
cies of  bees  which  live  in  societies,  and  form  i^iests  oi% 

»  De  Geer,  Wi.  9f^. 
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different  and  peculiar  construction.  The  constitutiotf 
of  these  societies  is  probably  a^  varioiis  as  the  exterior 
fornid  of  their  nests,  and  their  habits  possibly  curious 
in  the  iiighest  degree;  yet  6ur  knowledge  is  almost 
confined  to  the  economy  of  the  hive-bee  and  of  son!ie 
species  of  humble-bees-  The  same  may  be  said  of 
wasps,  ants,  and  termites,  of  which,  though  there  is  a 
vast  variety  of  different  kinds,  we  are  acquainted  With 
the  history  of  but  a  very  few.  You  will  not  therefore 
expect  more  than  a  sketch"  of  the  most  interesting' 
traits  of  affection  for  their  young,  manifested  by  the 
common  species  of  each  genus. 

One  circumstance  must  be  premised  with  regard  ta 
the  education  of  the^  young  of  most  of  those  insects 
which  live  in  society,  truly  extraordinary,  and  without 
|>arallel  in  any  other  department  of  nature :  namely^ 
that  this  office,  except  under  particular  circumstances^ 
is  not  undertaken  by  the  female  which  has  given  birth 
to  them,  but  by  the  workers,  or  neuters  as  they  are 
sometimes  called,  which,  thoughboiind  to  the  offspring' 
of  the  common  mother  of  the  society  by  no  other  than 
fraternal  ties^  exhibit  towards  them  all  the  marks  of 
the  most  ardent  parental  affection,  building  habitations 
for  their  use,  feeding  them  and  lending  theih  with  in- 
cessant solicitude,  and  willingly  sacrificing  their  lives 
1^  defence  of  the  precious  charge.  Thus  sterility  itself 
is  made  an  instrument  of  the  preservation  and  multi* 
plication  of  species ;  and  females  too  fruitful  to  educate 
all  their  young,  are  indulged  by  Providence  with  a 
privilege  without  which  nine  tenths  of  their  progeny 
'  must  perish. 

The  most  determined  despiser  of  insects  and  their 
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caiiGem»— lie  who  never  deigned  to  open  Us  eyes  i^ 
any  other  part  of  their  economy — mugt  yet  hare  ob^ 
served)  even  in  spite  of  himself^  the  remarkable  attach* 
ment  which  the  inhabitants  of  a  disturbed  nest  of  atdi 
manifest  towards  certain  small  white  oblong  bodies 
with  which  it  is  usually  stored.  He  must  have  per- 
ceived that  the  ants  are  much  less  intently  occupied 
with  providing  for  their  own  safety,  than  in  conreyiag 
off  these  little  bodies  to  a  place  of  security*  To  eflfecl 
this  purpose  the  whole  community  is  in  motion^  and 
no  danger  can  divert  them  from  attempting  its  aeeom* 
plishment.  An  observer  having  cut  an  ant  in  two,  the 
poor  mutilated  animal  did  not  relax  in  its  affectionate 
exertions.  With  that  half  of  the  body  to  which  the 
head  remained  attached,  it  contrived  previously  to  ex- ' 
piring  to  carry  off  ten  of  these  white  masses  into  the 
interior  of  the  nest !  You  will  readily  divine  that  the$e 
attractive  objects  are  the  young  of  the  ants  in  one  of 
.the  first  or  imperfect  states.  They  are  in  fiict  not  the 
eggs,  as  they  are  vulgarly  called,  but  the  pupse,  which 
the  working  ants  tend  with  Uie  most  patient  assiduity^ 
But  I  must  give  you  a  more  detailed  account  of  their 
operations,  beginning  with  the  actual  eggs. 

These,  which  are  so  small  as  to  be  scarcely  vistble 
to  the  naked  eye,  as  soon  as  deposited  by  the  queen 
ant,  who  drops  them  at  random  in  her  progress  through 
the  nest,  are  taken  charge  of  by  the  workers,  who  im« 
mediately  seize  them  and  carry  them  in  their  mouths^ 
in  small  parcels,  incessantly  turning  them  backwards 
and  forwards  with  their  tongue  for  the  purpose  of 
moistening  them,  without  which  they  would  come  to> 
nothing.    They  then  lay  them  in  heaps,  which  they 
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jflfbee  in  separate  apartmenta  %  and  coiliataiiily  tend  un ^ 

4il  hatehed  into  larvie;  frequently  in  the  course  of  the 

day  renaovin§  tbem  from  one  quarter  of  the  nest  to  aa- 

ether,  as  they  reqaire  a  warmer  or  cooler,  a  moister 

or  drier  atmosphere;  and, at  intervals  brooding  over 

them  as  if  to  impart  ^  genial  warmth  ^«   Experiments 

have  been  made  to  ascertain  whether  these  assiduomr 

nuraea  could  distinguish  their  eggs  if  intermixed  witb 

particles  of  salt  and  sugar,  which  to  an  ordinary  ob« 

server  they  very  much' resemble^  but  the.  result  was 

constantly  in  favour  of  the  sagacity  of  the  ants.  Thej 

invariably  selected  the  eggs  from  whatever  materials 

they  were  mixed  with,  and  re-arranged  them  as  before  ^. 

New  and  more  severe  labours  succeed  the  birth  of 

the  y o«iag  grubs  which  are  disclosed  from  the  eggs  after 

a  few  days.  The  working  ants  are  now  almost  without 

remission  engaged  in  supplying  their  wants  and  for^ 

warding"  their  growth.  Every  evening  an  hour  before 

sunset  they  regularly  remove  the  whole  brood,  as  weli 

as  the  eggs  and  pupe,i  which  in  an  old  nest  all  require 

attention  at  the  same  tirae,.to  cells  situated  lower  down 

S.    f 

in  the  earthy  where  they  wil^be  safe  from  the  cold ;  and 
in  the  morning  they  as  constantly  remove  them  again 
towards  the  surface  of  the  nest.  If,  however,  there  is 
a  prospect  of  cold  or  wet  weather,  the  provident  auts 
forbear  on  that  day  transporting  their  young  from  the 
inner  cells^  aware  thai  their  tender  frames  ac^  unal^le 
to  withstand  an  inclement  sky.  What  is  particularly 
worthy  of  notice  in  this  herculean  task,  the  ants  con-* 
stantly  regulate  their  proceedings  by  the  sun,  removing 
their  young  according  to  the  earlier  or  later  rising  and  ** 

«  Hiibep,  6».  b  n«  Gcer,  ii.  1099.  c  Gould,  81. 


Befttiiig  of  that  luminary.  As  soon  ag  his  first  rays  begm 
to  shine  on  the  e^tterior  of  the  nest^  the  ants  that  are' 
Ht  the  top  go  b^low  in  great  haste  to  rouse  their  com-' 
panions,  whom  they  strike  with  their  antennae,  or, 
When  they  do  not  seem  to  comprehend  them^  drag' with 
their  jaws  to  the  summit  till  a  sWarm  of  busy  laboiirerB 
fill  every  passage^  These  take  up  the  larvie  and  pupse, 
which  they  hastily  transport  to  the  uppet*  part  of  their 
habitation,  where  they  leave  them  a  quarter  of  an  houry 
and  then  carry  the;na  into  apartments  wheire  they  are 
sheltered  from  the  sun^s  direct  rays*. 

Severe  as  this  Constant  and  unremitted  daily  labour 
seenis,  it  is  but  a  small  part  of  what  the  afiection'  of  the 
Working  ants  leads  them  readily  to  undertake.   The 

Jkeding  of  the  young  brood,  which  rests  solely  tipoii 
them,  is  a  more  serious  charge.  The  nest  is  constantly 
stored  with  larvae  the  year  round,  during  all  which 
time,  except  in  winter  when  the  whole  society  in  torpid^ 
they  require  feeding  several  times  a  day  with  a  viscid 
half-digested  fluid  that  the  workers  disgorge  into  their* 
mouths,  which  when  hungry  they  stretch  out  to  meet 
those  of  their  nurses.  Add  to  which,  that  in  aii  old 
nest  there  are  generally  two  distinct  broods  of  different 
ages  requiring  separate  attention ;  and  that  the  obser- 

,  vations  of  Huber  make  it  probable  that  at  one  period 
they  require  a  more  substantial  food  thaii  at  another, 

V  it  is  true  that  the  youngest  brood  at  first  want  but  little 
nutriment :  but  still,  when  we  consider  that  they  must* 
not  be  neglected,  that  the  older  brood  demand  inces- 
sant  supplies,  and  in  a  well  stocked  nest  amount  to  7  or 
8000 ;  and  that  the  task  of  satisfying  all  these  crl^vings^ 

a  Huber,  74. 
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ii»  Well  tffi  pf  ovlding  for  their  own  subsistence,  fcUs  to 
tlie  lot  of  the  working  unts,  we  are  almoal  ready  to  re-, 
gard  the  burthen  -a^  i^reater  than  can  be  borne  by  suoh 
minute  agents^  and  we  s^all  hot  wonder  at  the  inces* 
Bant  bctitity  with  which  we  see  them  foraging  on  every 
sidte.  ^  • 

Their  labour  does  not  end  here.  It  10  necessary  that 
the  larvd^  should  be  kept  extremely  dean ;  and  for  this 
purpose  the  ants  af»e  perpetually  passing  th^r  tongue 
and  mandibles  over  their  body,  rendering  them  by  this 
ineans  perfectly  white*.  After  the  young  grubs  have 
tLttained  their  Ifull  growth,  they  surround  themselves 
with  a  silken  cocoon  and  become  pupas,  which,  food  ex-* 
cepted^  reqfuireas  much  attention  as  in  the  larva  state. 
Every  morning  they  are  transported  from  the  bottom 
of  the  nedt  to  the  surfoce,  and  every  evenkig  returned 
%6  their  former  quarters.  And  if,  as  is4>£l;en  the  case, 
ihe  nest  be  thrown  into  ruins  by  the  unlucky  foot  of  a 
passing  animal,  in  addition  to  all  tiiese  daily  and  hourly 
'avocations,  is  supeiradded  the  tmtnediate  necessity  of 
collecting  the  pupas  from  the  earth  with  which  they 
lia ve  been  ihf^ixed,  alid  of  usstoriiifg  the  nest  to  it^  ^ris- 
tine  stated 

Huber,78. 
b  The  Russian  shepherds  ingeniously  avail  themselves  of  the  attach- 
ment of  ants  io  theSr  yoao^,  for  obtaining  with  Httfe  trouble  a  eoll«elAoii 
of  Ih^  pvpiev  ^Mcb  they  kU  as  a  dakrty  food  for  aigkt^iK^les.  T.|iey 
foatter  ay  aiit|i'«e»t  i^^ap.a  dry  i^lot  of  ground,  sari'ounded  with  a  shal" 
low  trenci^  of  water,  and  place  on  one  side  of  it  a  few  fir  branches. 
Under  these  the  ants,  having  no  other  alternative,  carefully  arrange  all 
their  pupab,  and  in  an  hour  or  two  the  shepherd  fiads^a  Urge  heap 
ctean  and  ready  fdp  market*  Aaden^n't  JtMrcolNiiU'tn  JgneuUurtf  9fc» 
if.  158.  , 

VOL.  I.  '2  b 
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Nothing  can  be  more  curious  than  the  view  of  the 
interior  of  a  fully  peopled  ant's  nest  in  summer.  Ib 
one  part  are  stored  the  eggs ;  in  another  the  pupie  are 
heaped  up  by  hundreds  in  spacioiis  apartments ;  and 
in  a  third  we  see  the  larvs  surrounded  by  the  workers,, 
some  of  which  feed  them,  while  others  keep  guard, 
standing  erect  upon  their  hind  legs  with  their  abdomen 
elevated  in  the  position  for  ejaculating  their  acid,  than 
which,  gunpowder  would  not  be  more  formidable  to 
the  majority  of  their  foes.  Some  again  are  occupied  in 
cleaning  the  alleys  from  obstructions  of  various  kinds; 
and  others  rest  in  perfect  repose  recruiting  their 
shrength  for  new  labours. 

.  Contrary  to  what  is  observed  amongst  other  insects, 
e  «en  the  extrication  of  the  young  ants  from  the  silken  co» 
coon  which  incloses  them  is  imposed  upon^the  workers, 
wiio  are  taught  by  some  sensation  to  us  incompreben^ 
Bible,  that  the  perfect  insest  is  now  ready  to  burst  from 
the  shroud,  but  top  weak  to  eSeet  its  purpose  unaided. 
iWhen  the  workers  discover  that  this  period  has  ar* 
riv^d^  a:  great  bustle  prevails  in  their  apartment. 
Three  or  four  mount  upon  one  cocoon,  and  with  their 
mandibles  begin  to  open  it  where  the  head  lies.  First 
they  pull  off  a  few  threads  to  render  the  place  thinner ; 
they  then  make  several  small  openings,  and  with  g^eat 
patience  out  the  threadis  which  separate  them  one  by 
one,  till  an  orifice  is  formed  sufficiently  large  for  exr 
tracting  the  prisoner ;  which  operatioh  they  perform 
with  the  utmost  gentleness.  The  ant  is  still  enveloped 
in  its  pellicle :  this  the  workers  also  pull  off,  carefully 
disengaging  every  member  from  its  ease,  and  nicely 
expanding  the  wings  of  such  as  are  furnished  with 


tltem.  After  thud  liberating  arnd  afterwards  fe^ibg  th& 
imw-tbom  ineeets,  they,  still  for  several  days  watch  and 
follow  them, every  where,  teacbiiig  thietn't^  unravel  the^ 
paths  and  winding  labyrinths  of  the  common  habita- 
tion*^ ;  and  when  the  males  atid  females  at  length  take 
flight,  these  affectionate  stepmothers  accompany  themy 
mouAting  with  them  totheisummit  of  the  highest  herbs, 
lowing  the  most  tender  solieitude  for  them,  (some 
even  endeavour  to  retain  them,)  feeding  them  for  the 
last  time,  caressinflr.thens;  and  at  lenffth,  when  they 

6ome  seconds  over  the  footsteps  of  these  -fiivoured 
beings,  of  whom,tbey  have  taken  iucfa  exemplary  care^ 
and  whom  they  will  never,  behold  again^« .  . 

..In  the  above  account,  exoluaive  of  the  bare  &ct  of 
tjheir  laying  the  egg£(,  no  mention  is  nmde  of  the  female 
ants,  the  real  parents  of  the  republic.  You  are  not  from 
thia  to  suppose  that  they  never  feel  the  influence  of  this 
^vijie  principle  of  love  for  their  offiipringj  When,in-^ 
deed,  a  colony  is,  estajiilished  and  peopled,  they  have 
•enough  to  do  to  furnish  it  with  eggs  to  produce  its  ne* 
cetssary  supply  of  future  females^  males  and  workers; 
w,hich,  acGor4ijng  to  Gould,  are  laid  at  three  different 
seasons^.  This  is  the  ordinary  duty  assigned  to  them 
.by  Providence.  Yet  at  the  first  formation  of  a  nest,  the :, 
female  acts  the  kind  part,  and  performs  all  the  mater" . 
nal  qjficeawhicti  I  have  just  described  as  peculiar  to  the; 
workers;  and  it  is  only  when  these  become  sufficiently 
numerous  to  relieve  her  that  she  resigns  this  charger 
.and  devotes  herself  exclusively  to  oviposition  K..-  ^ 
.  .  There  is  one  eircumstance  occurring,  at  this  period 

2b2 


%t  Ihftiif'  history  which  nffMrds  ar  rerj  vAttiimg  eltBMfIa 
«f  Ui^MLf-denkil  and  selCdeTotioil  of  thmer  adniraUe 
evfaiures.  If  yon  ha?e  paid  any  attention- to  what  is 
goiiig  forward  in  an  ant*bill,  you  wiU  hare  obeesvad 
sotne  larger  than  the  reat^.  which  at  first  si^  appear, 
aa  well  %»  the  workers,  to  have  no  wings,  but-whieh 
upon  a  closer  examination  eachibit  a  small  poiticw  of 
their  base,  or  the  sockets  in  which  they  were  insertod. 
These  are  fei^ales  that  have  cast  then:  wings,  not  ^cA^ 
dentally  hu^  by  a  voluni&rj/  act.  When  an  ant  of  lUs 
aex -first  emerges  from  the  pupa,  she  is*  adorned  widi 
fwo  pair  of  wings,  the  upper  or  outer  pair  being  larga^ 
than;  her  body*  With  these,  when  a  virgin,  she  is  ef^ 
abled  to  traverse  the  fi^rids  ofether^  surrounded  by  my* 
liadsoftfaeothOTiiex,  who  are  candidateafor herfiivour. 
But  when  once  connubial  rite»are  celebrailedth^  aft* 
happy  husband  dies,  and  the  widowed  bdiio  seeks  <Hd^ 
ib#  she  may  provide  finr  their  mutual  oftpring.  Paati- 
ing  no  more  to  joi|i  the  choir  of  ai^rial  dancers,  her  01^ 
thought  is  to  constriict  a  subterranean  a;]bode  in  nrhiek 
ehe  may  depositaind  attend  to  her  eggs,  and  chierish  her 
en&ryo  young,  till,  having  passed  throoghlftenrvatisttfi^ 
iBimiigea,  theyarrive  at  their  perfect  staile,  and  she  can 
devolve  upcpt  them  a  portion  of  her  maternal  cares* 
H/bv  ample  wings,  which  before  were  her  chief  ordka- 
fBBBlHt  and.  the  instrumentsof  hev  |^ea»lHre,  are  now  an 
incumbrance  which  incommode  her  in  the  ftiifilment  of 
the  gpeat  duty  upjpermbst  in  h€^  milid;  «he  therejfore, 
without  a  moment's  hesitlitiite,  piu^  them  from  her 
shouldeni.  Might  we  not  then  address  femalefir  Wbo 
bave  families,  in  words  like  tho^  of  Sdlemon,  ^^Cro  to 
1^  ant,  yemolfory^^eoBBtdor  h^  WiLys  ittd^be  Wise  i  '* 
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M,  p.  Httjier  wag  utore  tban  onc^  witncBs  to  thi^ 
proceeding.  He  saw  one  female  stretch  ^hei"  wings  with 
-SL  strong  eifort  so  as  to  hrb)giheii&  beforeher  head — ^s^^e 
iken  iH'Oissed  ih&ax  in  all  directions — ^next  she  reyemed 
them  aUtirnaliely  on  each- side — «t  lasl^  in  consequence 
|>f  Isorae  Vidlent  contnrtions^'the  firar  wxngs'&M  at  tM 
tonie  moment  in  hin  presence.  Another,  in  addition  t|^ 
Ibese  motions,  .used  her  legs  to  ^sistin  the  work  ^ 
.  « Thus,  ff  om:the  Terymon&ent  of  th^  extvusion  of  the 
egg  to  'the  malnrity  of  the -perfect  insect,  are  the  aatf 
'imremittingly  occupied  in.  the  care  of  the  >young  of  the 
«odiety,  and  that  with  an  ardoiir>of  aflSes^ionti^e  attachf- 
mentto  which,  whendtB  intensity  and  duratidaare  t^kea 
istathe  account,  we  may  fairly^say  there  is  no^hinjg  pa^ 
mllel  in  the  whole  animal  world  ^.  Amongst  Birds  an4 
^mdrupeds  we  have  instances  of  affection  as  strong 
p^Aaps  while  it  lasts,  but  how  much  ishorter  tiie  period 
during  which  it  is  ex«Hed  !*  In  a  month  orntwo  die 
TOimg  of  the  former  require  no  farther  vrttention ;  and 
if  !&  a  state  of  nature  some  of  the  latter  give  -suck  to 
tiieir  ofispring  for  a  longer  period,  it  is  on  their  parts 
•without  effort  or  labour:  and  in  both  ttoes'  the  time 
l^en  up  to  theiryoung  forms  a  very  «mall  part  qitke 
'life  of  the  animal.  But  the  little  insects: in  question 
*tet  only  iBpend  a  greater  portion  of  time  in  the  eduea^ 
tion  of  tlieir  progeny,  but  devote  even  ihe  whole  of 

'ARaber,109. — Gould  had  long  before  Hnber  ob8erv«(f  that  female 
ami  eatt  tiieir  wiogt,  pp.  50, 0»,  64.  I  borre  ft«qMatly  oiNrfved  them  • 
HMnetlBiAs  with  only  one  wiog^at  oyiei;s.witb  Wy  fjraniQeoUof  the  nii^^ 
^nd  again,  at  others  they  were  so  completely  pulled  ofiV  that  it  coul4  np| 
be  known  that  they  formerly  had  them^only  by  the  sockets  in  which  they 
were  imerted.  b  Hnber,  9S. 
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their  ^existence,  from  their  birth  to  their  death,  to  this 
one  occupation !  ' 

The  common  hive-bee  and  the  wdsp  in  their  atten* 
tion  to  their  young  exhibit  the  same  general  features. 
Berth  build  for  their  reception  hexagonal  cells,  differ^ 
uig  in  size  according  to  the  future  sex  of  the  indtuded 
grubs,  which  as  soon  as' hatched  they  both  feed  and 
as^duously  tend  until  their  transformation  into  pups^ 
There  are  peculiarities,  however,  in  their  modes  of 
procedure,  which  require  a  distinct  notice. 

The  economy  of  a  nest  of  wasps  differs  from  that  of 
bees,  in  that  the  eggs  are  laid  not  by  a  single  mother 
or  queen,  but  by  several ;  and  that  these  mothers  take 
•the  same  care  as  the  workers  in  feeding  the  young 
grubs :  indeed  those  first  hatched  are  fed  entirely  by 
the  female  which  produced  them,-  the  solitary  founder 
of  the  colony.    The  sole  survivor  probably  of  a  Mst 
yearns  swarm  of  many  thousands,  this  female,  as  soon 
as  revived  by  the  warmth  of  spring,  proceeds  to  con- 
struct a  few  cells,  and  deposits  in  them  the  eggs  of 
working  wasps.    The  egg^  are  covered  with  a  gluten, 
which  fixes  them  so  strongly  against  the  sides  of  the 
cells,  that  it  is  not^  easy  to  separate  them  unbroken. 
'These  eggs  seem  to  require  care  from  the  time  they 
•are  laid,  for  the  wasps  many  times  in  a  day  put  their 
.beads  into  the  cells  which  contain  them.    When  they 
.arekatched,  it  is  amusing  to  witness  the  activity  with 
.  which  the  female^  runs  from  cell  to  cell,  putting  her 
.  head  into  thoi^  in  which  the  grubs  are  very  young, 
while  those  that  are  more  advanced  in  age  thrust  .their 
heads  out  of  their  cells,  and  by  little  movements  seem. 
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'  to  ba  asking^  for  their  food.  As  soon  as  they  receive 
their  portion,  they  draw  them  back  and  remain  quiet. 
^These  she  feeds  until  they  become  pupae;  and  within 
twelve  hours  after  being  excluded  in  their  perfect  state, 
'  they  eagerly  set  to  work  in  constructing  fresh  cells,  and 
in  lightening  the  burthen  of  their  parent  by  assisting 
her  in  feeding  the  grubs  of  other  workers  and  females 
which  are  by  this  time  born.  In  a  few  weeks  the  so^- 
ciety  will  have  received  an  accession  of  several  hun« 
dred  workers  and  many  females,  which  without  distinc- 
tion apply  themselves  to  provide  food  for  the  growing 
grubs,  now  become  exceedingly  numerous.  With  this 
object  in  vieWj  as  they  collect  little  or  no  honey  from 
flowers,  they  are  constantly  engaged  in  predatory  ex* 
peditions.  One  party  will  attack  a  hive  of  bees,  a^ 
grocer's  sugar  hogshead,  or  other  saccharine  reposi* 
'  tory ;  or,  if  these  fail,  the  j  uice  of  a  ripe  peach  or  pear. 
'  You  will  be  le&s  indignant  than  formerly  at  these  au« 
dacious  robbers  now  you  know  that  self  is  little  consi« 
dered  in  their  attacks,  and  that  your  ravaged  fruit  has 
supplied  an  exquisite  banquet  to  the  most  tender  grubs 
o/ the  nest,  into  whose  extended  mouths  the  successful 
marauders,  running  with  astonishing  agility  from  one 
cell  to  another,  disgorge  successively  a  small  portion 
of  their  booty  in  the  same  way  that  a  bird  supplies  her 
young*.  Another  party  is  charged  with  providing  more 
substantial  aliment  for  the  grubs  of  maturer  growth. 
These  wage  war  upon  bees,  flies,  and  even  the  meat  of 
a  butcher's  stall,  and  joyfully  return  to  the  nest  laden 
^ith  the  well-filled  bodies  of  the  former,  or  pieces  of 
the  latter  ps  large  as  they  can  carry.     This  solid  foo4 

«l  See  WlUughby  in  Rai.  HUt,  Ins.  Q51,  and  Re^m, 
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they  di^tributQ  in  like  manner  to  the  larger  grubs^ 
^liieh  may  be  seen  eagerly  protruding  their  heads  oixt 
of  the  cells  to  receive  the  welcome  meal.  As  waqps 
lay  up  no  store  of  food,  these  exertions  are  the  tasif  of 
ev^ry  day  during  the  summer,  fresh  broods  of  grubs 
constantly  succeeding  to  those  which  haye  become 
pupee  or  perfect  insects;  and'^in  autumn^  when  the 
colony  is  augmented  to  20  or  SO^OOO^und  the  grubs  in 
pr<^ortion,  the  scene  of  bustle  which  it  presents  may 
be  readily  conceived. 

Though  such  is  the  love  of  wasps  for  their  young, 
that  if  their  nest  be  brok^i  almost  entirely  Jn  pieced 
they  will  not  abandon  it^,  yet  when  the  cold  weatb^r 
approaches,  a  melancholy  change  ensues,  followed  by  av 
cruel  catastrophe,  which  at  first  you  will  be  apt  to  re^ 
gard  as  ill  comporting  with  this  alFectionate  charac^r. 
As  soon  as  th^  first  sharp  frost  of  October  has  been  fel% 
.the  ^iiterior  of  a  wasp's  nest  becomes  a  perfect  stene 
of  horror.  The  old  wasps  drag  out  of  the  cells  all  th^ 
grubs  and  unrelentingly  destroy  them,  strewing  their 
dead  carcases  around  the  door  of  their  now  desolate 
habitation*  '^  What  monsters  of  cruelty !"  I  hear  you 
exclaim,  '^  What  detestable  barbariansr'  But  be  not 
too  hasty,  When>you  have  coolly  considered  the  ciiw 
-eumstanoes  of  the  case,  ypu  will  view  this  seemingly 
^  cruel  sacrifiee  in  a  different  light.  The  old  wa^s  ha^ve 
no  stock  of  provisions :  the  benumbinghand  of  winter 
is  about  to  incapacitate  them  from  exertion;  while ^ 
season  itself  affords  no  supply.  What  resource  then  is 
left  ?  Their  young  must  linger  on  a  short  period^  buf- 
fering all  the  agonies  of  hunger,  and  at  length  expiiie^ 

a  Rra\un;vi.  174; 
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fTliey  have  it  in  their  power  at  least  to  shortem  the 

term  of  this  misery-^to  Cut  off  its  Utterest  momenta. 

A  sudden  death  by  their  own  hands  is  Comparatively  a 

merciftil  stroke.  This  is  the  only  alternative ;  and  thu6, 

in  fact,  this  apparent  ferocity  is  the  last  effort  of  tender 

dflfection,  active  even  to  the  end  of  life.  I  do  not  mean 

to  say  that  this  train  6(  reasoning  actually  passes' 

through  the  mind  of  the  wasps.  It  is  more  correct  to 

regard  it  as  having  actuated  the  benevolent  Author  of 

the  instinct  so  singularly,  and  without  doubt ^o  wisely, 

excited.   Were  a  nest  of  wasps  to  survive  the  winter, 

they  would  increase  so  rapidly,  that  not  only  would  all 

the  bees,  fliefe,  and  other  animals  on  which  they  prey, 

|>e  extiipated,  but  man  hiniself  find  them  a  grievous 

{>e8t.     It  is  necessary,  therefore,  that  the  great  niasis 

should  annually  perish ;  but  that  they  may  suffer  as  lit- 

de  as  possible,  the  Creator,  mindful  of  the  happiness 

of  the  smallest  of  his  creatures,  has  endowed  a  part  of 

the  society,  at  the  dei^tined  time,  with  the  wonderful 

instinct  which,  previously  to  their  own  death,  makes  y 

them  the  executioners  of  the  rest,  ^ 

Wasps' in  the  construction  of  their  nests  have  solely 

in  view. the  accommodation  of  their  young  ones;  and 

to  these  their  cells  are  exclusively  devoted.    Bees^  on^\ 

the  contrary,  (I  am  speaking  of  the  common  hive-bee,) 

appropriate  aconsiderabl^  number  of  their  cells  to  the 

reception  of  honey  intended  for  the  use  of  the  society; 

Yet  the  education  of  the  young  brood  is  their  chief 

object,  and  to  this  they  constantly  sacrifice  altper^onat  j 

and  selfish  considerations.    In  a  new  swarm  the  first 

Care  is  to  build  a  series  of  cells  to  serve  as  cradles ;  and 

little  or  no  honey  is  collected  until  ah  ample  store  of 
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•  bee'^bfjsady  as  it  is  called,  has  been  laid  up  for  their.foo4 
•This  bee-bread  is  composed  of  the  pollen  of  flowers, 

•  which  the  workers  are  incessantly  employed  in  gather- 
.  ing,  flyings  from  flower  to  flower,  brushing  from  the 

stamens  their  yellow  treasure,  and  collecting  it  in  the 
little  baskets  with  which  their  hind  legs  are  so  admn 
rably  provided ;  then  hastening  to  the  hive,  and  having 
deposited  their  booty,  returning  for  a  new  load.  The 
provision  thus  furnished  by  one  set  of  labourers  is  care- 
rfuUy  stored  up  by  another,  until  the  eggs  which  the 
,q«een-bee  has  laid,  and  which  adhering  by  a  glutinous 
covering  she  places  nearly  uprigtit  in  the  bottom  of  the 
cell,  ate  hatched.  With  this  bee-bread  after  it  Kas 
undergone  a  conversion  into  a  sort  of  whitish  jelly  by 
being  received  into  the  bee's  stomach,  where  it  is  pro- 
bably mixed  with  honey*  and  regurgitated,  the  young 
brood  immediately  upon  their  exclusion,  and  until  their 
change  into  nymphs,  are  diligently  fed  by  other  bees, 
.which  anxiously  attend  upon  them  and  several  times 
a  day  afford  a  fresh  supply.  Different  bees  are  seen 
successively  to  introduce  their  heads  into  the  cells  con- 
taining them,  and  after  remaining  in  that  position  some 
moments,  during  which  they  replace  the  expended  pro- 
vision, pass  on  to  those  in  the  neighbourhood.  Others 
often  immediately  succeed,  and  in  like  manner  put  in 
their  heads  as  if  to  see  that  the  young  ones  have  every 
thing  necessary ;  which  being  ascertained  by  a  glance, 
they  immediately  proceed,  and  stop  only  when  they  find 
a  cell  almost  exhausted  of  food.  That  the  ofiice  of  these 

a  It  is  not  unlikely  that  it  may  undergo  some  other  alteration  in  tb^ 
bee^s  stomach,  which  m^y  possibly  secrete  some  peculiar  substance,  a^i 
John  Hunter  4iscov^ed  that  the  crop  of  the  pigeon  does* 
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p^urveybrs  is  no  very  simple  affair  willbe  admitted, 
vhen  it  is  understood  that  the  food  of  all  the  grabs  is 
not  the  same,  but  that  it  varies  according  to  their  age, 
being  insipid  when  they  are  young,  and,  when  they 
have  nearly  attained  maturity,  more  sugary  and  some* 
what  acid.     The  larvae  destined  for  queen-be^s,  too, 
require  a  food  altogether  different  from  that  apji^o- 
priated  to  those  of  drones  and  workers.  It  may  be  re- 
cognised by  its  sharp  and  pungent  taste. 
.    So  accurately  is  the  supply  of  food  proportioned  to 
the  wjftnts  of  the  larve,  that  when  they  have  attained 
their  full  growth  and  areready  to  becpnie  nymphs,  ipbot 
an  atom  is  left  unconsumed.  At  this  period,  intuitively 
known  to  theirassiduousfoster-parents,  they  terminate 
their  cares  by  sealing  up  each  cell  with  a  lid  of  wax^ 
convex  in  those  containing  the  l9iCj99Ei  of  drones,  and 
aearly  flat  in  those  containing  the  larvae  of  workers^ 
^neath  which  the  inclosi^  tenants  spin  in  security 
•their  cocoon.-*-In  all.tfae«i&  labours  neither  the  queen 
nor  the  drones  take  the  slightest  share.     They  fall 
exclusively  upon  the  workers,  who,  constantly  called 
:npon  to  tend  fresh  broods,  as  those  brought  to  matu^ 
ority  are  disposed  of,  devote  nearly  the  whole  of  their 
existence  to  these  maternaloffices. 

IIurrAh'hees^y  which  in  respect  of  their  general  po* 
licy.must,  when  compared  with  bees  and  wasps,  be  rev 
'garded  as^rude  and  untutored  villagers,  exhibit  nevier- 
,  tbeless  mc^rks  of  affection  to  their  young  quite  as  strong 

a  Dr.  Johnson  was  ignorant  of  the  etymology  of  this  word.     Tt  is 
clearly  derived  from  the  German  Hummel  or  Hummel  Bierif^  a  name  pro* 
*bah)y  given  it  from  its  sound.     Our  English  name  would  be  more  sigiu« 
ficant  were  it  altered  to  Humming^bee  or  Booming-'hce, 
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88  (heir  more  polished  neighboure.  The  IbiiMiles,  Hi 
those  of  wasps,  take  a  considerable  share  i&  their^dhi^ 
cation.  When  on^  of  them  has  with  great  labour  /cnn- 
$tructed  a  commodious  waxen  cell,  she  next  fmrmABem 
it  with  a  store  of  pollen  mmetened  #ith  honey ;  and 
then  having  deposited  six  or  seyen  eggs,  carefiiUy  dases 
the  orifice  and  minutest  intemtices  with  wax.  BnttlM 
18  not  the  whole  of  her  task.  By  a  strange  instiiict^ 
which,  however,  may  be  necessary  to  keep  the  pcipiAaLi^ 
iipn  within  due  bouiidis,  the  workers,  whiieslie isoo- 
cupied  in  laying  her  eggs,  endeavour  tofteisee  them  finmi 
her,  and,  if  they  succeed,  greedily  deVcMtrthem.  i'^Fo 
]»reve&t  this  violence,  her  utmost  activity  is  sci»«^ly 
adequate ;  and  it  is  only  after  she  has  again  and  again 
beat  df  the  murderous  intruders  and  pursued  them  t^ 
the  furthest  verge  of  the  nest,  that  she  succeeds  in  h€it 
operation.  When  finished,  she  is  still  under  the  ni^i^ 
cessity  of  closely  guarding  the  cell,  which  the  glutton-* 
ous  workers  would  otherwise  tear  open,  and  devour 
the  eggs.  This  duty  she  perforhis  for  six  or  eight  hoara 
with  the  vigilance  of  an  Argus,  at  the  end  of  wbidt 
time  they  lose  their  taste  for  thki  food,  and  will  not 
touch  it  even  when  presented  to  them.  Here  the  la«» 
hours  of'the  mother  cease,,  and  are  succeeded  by  those 
ftf  the  W/Orkers>  These  know  the  precise  hour  when 
thegrubs  have  consumed  their  stock  of  food,  and  ficom 
tiiat  time  to  their  maturity  regularly  feed  them  m& 
eith^  honey  or  poUen,  introduced  in  their  proboscis 
through  a  small  hole  in  the  cover  of  the  cell  opened 
for  the  occasion  and  then  carefnlly  closed. 

They  are  equally  assiduous  in  another  operation. 
A$  the  grubs  increase  in  size  the  cell  which  contained 
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tiMetn  becomes  too  diMll^  ai^  in  then*  ext^rliqiis  to  be 
>no9#  al  ea0e  tb^y  sjllit  its^diin  sidee.    To  fill  up  these 
%k^>die6  aft  fiutt  asf  they  oeenr  with  a  patch  of  wax,  is  the 
^ifficeof  the  w^rker»,  who  are  cenBtantly  on  the  wateh 
to  (iigeover  when  Aeic  services  are  wanted;  and  tims 
the  eells  dftily  increase  in  sisse,  iii  a  way  which  to  an  o1> 
^trer  ignorant  of  the  process  seems  very  extraordinary.  - 
The  last  4uty  of  these  afieetionate  foster-parents  is 
to  assist  the  young  Wees  in  cutting  open  the  cocoons 
%4lieh<  have  kiclosed  them  in  the  state  of  pupce.    A. 
]>reTi€m8  labour  however  must  not  be  omitted.    The 
%Perkers^ad<^t  similar  measures  with  the  hive-bee  for 
inaintaining  theyouag  pupie  concealed  in  these  cocoons 
iAa  genial  temperature.  Iq  cold  weather  and  at  night 
they  get  uppn  them  and  impart  the  necessary  warmth 
by^broodkig^over  them,  in  clusters.    Connected  with 
this  part  of  their'  domestic  ecoaomy,  M.  P.  Huber,  a 
worthy  deion  of  a  celebrated  stocky  and  an  inheritor  of 
1^  science  and  merits  of  the  great  Huber  as  well  as  of 
.Us  name,  in  his  excellent  paper  ^tk  these  insects  in  the 
ttixth  voluine  of  the  Linnean  Transactions,  from  which 
Biost  of  these  facts  are  drawn,  relates  a  singularly  cu- 
rious anecdote. 

In  the  course  of  his  ingenious  and  numerous  expe- 
riments^ M.  Huber  put  under  a  bell-glass  about  a  dozen 
JkumUe-bees  without  any  store  of  wax,  along  with^ 
eomb  of  abq^ut  ten  silken  cocoons  so  unequal  in  height 
^at  it  was  impossible  the  mass  should  stand  firmly.  Its 
unsteadiness  disquieted  the.  htimble-bees  extremely. 
9heir  aflfeetion  for  their  young  led  them  to  mount  upcm 
jthe  cocjoons  forihe  sake  of  imparting  warmth  to  the  in- 
closed little  oneS)  but  in  attempting  this  the  comb  tpt- 
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tered  so  violently  that  the  schelne  was  almost  idapra^* 
ticable.'  To  remedy  this  iticonyenience^  and  to  make 
the  comb  steady,  they  had  recovrse  to  a  moat  in^jeiiio«u( 
expedient.    Two  or  three  ^  bees  got  upon  the  comb^ 
stretched  themselves  over  its  edge,  and  with  their  heads 
downwards  fixed  their  fore  feet  on  the  table  upon  which 
it  stood,  whilst  with  their  hind  feet  they  kept  it  fron^ 
falling.  In  this  constrained  and  painful  posture^  fresh 
bees  relieving  their  comrades  when  weary,  did  these 
ajSectionate  little  insects  support  the  comb  for  nearly 
three  days !     At  the  end  of  this  period  they  had  pre* 
pared  a  sufficiency  of  wax  with  which  they  built  pillar 
that  kept  it  in  a  firm  position :  but  by  some  accident 
afterwards  these  got  displaced,  when  they  had  again 
recourse  to  their  fornier  manceuvre  for  supplying  their 
place,  and  this  operation  they  perseveringly  continued 
until  M.  H  uber,  pitying  their  hard  case,  relieved  t)iem  by 
fi^cing  the  object  of  their  attention  firmly  on  the  table  ^ 
>  It  is  impossible  not  to  be  struck  with  the  reflection, 
that  this  most  singular  fact  is  inexplicable  on  the  sup* 
position  that  insects  are  impelled  to  their  operations  by 
a  blind  instinct  alone.  How  could  mere  machines  have 
thus  provided  for  a  ca^se  which  in  a  state  of  nature  has 
probably  never  occurred  to  ten  nests  of  humble-bees 
since  the.creation  ?    If  in  this  instance  these  little  ani- 
mals were  not  guided  by  a  process  of  reasoning,  what 
is  the  distinction  between  reason  and  instinct?     How 
could  the  most  profound  architect  have  better  adapted 
the  means  to  the  end — how  more  dexterously  shored  up 
a  tottering  edifice,  until  his  beams  and  his  props  were 
jn  readiness?  ; 

,  ^  Iahv..  TrauM,  vi.  SH  4cc,  .      > 
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"With  respect  to  the  operations  of  the  termites  in 
rearing  their  young  I  have  not  much  to  observe.  All 
^hat  is  known  is,  that  they  build  commodious  cells  for 
their  reception,  into  which  the  eggs  of  the  queen  are 
conveyed  by  the  workers  as  soon  as  laid,  and  where 
when  hatched  they  are  assiduously  fed  by  them  until 
they  are  able  to  provide  for  themselves. 

In  concluding  this  subject,  it  may  not  be  superfluous 
to  advert  to  an  objection  which  is  sometimes  thrown 
but  agadlnst  regarding  with  any  particular  sympathy  the 
affection  of  the  lower  animals  to  their  young,  on  the 
ground  that  this  feeling  is  in  them  the  result  of  corpb*- 
real  sensation  only,  and  wholly  different  from  that  love 
which  human  parents  feel  for  their  offspring.  It  is  true 
that  the  latter  involves  moral  considerations  which 
cannot  have  place  in  the  brute  creation ;  but  it  would 
puzzle  such  objectors  to  explain  in  what  respect  the 
affection  which  a  mother  feels  for  her  new-born  infen^ 
the  moment  it  has  seen  the  light,  differs  from  that  of  an 
insect  for  its  progeny.  The  affection  of  both  is  purely 
physical,  and  in  each  case  springs  from  sensations  in- 
terwoven by  the  Creator  in  the  constitution  of  his  crea^ 
tures.  If  the  parental  love  of  the  former  is  worthy  of ^ 
our  tetiderest  sympathies,  that  of  the  latter  cannot  b& 
tin  deserving  of  some  portion  of  similar  feeling. 

I  aiTi.  &c, 
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ON  THE  FOOD  OF  INSECTS. 

r  J.N8ECTS  like  other  animals  draw  iheix  Jbad  front.  th« 
vegetable  and. animal  kingdoms,  bnt  a  very. slight  sur- 
Tey  will  suffice  to  show  that  they  enjoy  a  range  over 
&T  more  es,tensive  territories. 

To  begin  with  the  vegetable  kingdom.-rOf  this  vast 
fielcl  th^  larger  animals  are  confined  to  a  comparatively 
amall  portion*.  Of  .the  thoiisands  of  plants  which  clpthe 
the  &oe  .of;  the  earth,  when  we  have  separated. the 
*grassets  and  a  tirifling  number  of  herbs  and  shrubs^  the 
f'dst  are  disgusting  to  them,  if  not  absolute  poisoiis. 
But  how  infinitely  more  plenteous  is  the  feast  to  which 
Flora  invites  the  insect  tribes !  From  the  gigantic 
banyan  which  covers  acres  with  its  shade,  to  the  tiny 
fiingtts  scarcely  visible  to  the  naked  eye,  the  vegetable 

'  creation  is  one  vast  bi^quet  at  which  her  insect  g^oests 
sit  down.  Pe]|;haps  not  a  single  plant  exists  which  does 
not  afford  a  delicious  food  to  some  insect,  not  excluding 
even  tho^e  niost  nauseous  and  poisonous  to  other  ani- 

jpnals-^the  acrid  euphorbias,  and  the  lurid  henbane jand 
nightshade.  Nor  is  it  a  presumptuous  supposition  that 
a  considerable  proportion  of.  these  vegetables  ware 
created  exprcfssly  for  their  entertainment  andisupport. 
fhe  common  nettle  is  of  little  use  either  to  mimkuid 
or  the  larger  animals,  but  you  will  not  doubt  its  im- 
]>ort«nciB  to  the  class  of  insects,  when  told  that  at  least 
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'thirty  distinct  species  feed  iipon  it.  But  this  is  not  all. 
The  larger  herlnvorous  animals  .are  confined  to  a  fo- 
liaceous  or  farinaceous  diet»  '  They  can  subsist  on  no 
other  part  of  a  plant  than  its  leaves  and  seeds,  either 
in  a  recent  or  dried  state,  with  the  addition  sometimes 
of  the  tender  twigs  or  bark^  Not  so  the  insect  race; 
to  different  ^tribes  of  which  every  part  of  a  plant  sup* 
plies  appropriate  food.  Some  attack  its  roots ;  othefs 
select  the  trunk  and  branches;  a  third  class  feed  upon 
the  leaves ;  a  fourth  with  yet  more  delicate  appetite 
prefer  the  flowers ;  and  a  fifth  the  fruit  or  seeds.  Even 
still  further  selection  takes  place.  Of  those  which  feed 
upon  the  roots,  stem,  and  branches,  of  vegetables,  some 
larvse  eat  only  the  bark  (Sphinx  apiformisy  &c,),  others 
the  alburnum  (Tortrix  Woeberand)^  others  the  exuding 
i^esinous  or  other  excretions  {Tinea  Mesinella),  a  third 
class  the  pith  (Noctua  Ochraceago^ Lep.Brit.),  and  a 
fourth  penetrate  into  the  heart  of  the  solid  wood  (Ce- 
ramhi/ces).  Of  those  which  prefer  the  leaves,  some  taste 
nothing  but  the  sap  which  fills  their  veins  {Aphides  in 
all  their  states),  others  eat  oiily  the  parenchyma,  never 
touching  the  cuticle  (subcutaneous  Tinea)^  others  only 
the  lower  surface  of  the  leaf  (many  Tortrices)^  while  a 
fourth  description  devour  the  whole  substance  of  the 
leaf  (most  Lepidoptera).  And  of  the  flower-feeders^ 
while  some  eat  the  very  petals  {Noctua  Verbasci^Lin^^ 
ritBy  &c.),  others  in  their  perfect  state  select  the  pollen 
which  swells  the  anthers  (bees,  Lepturce^  and  MordeU 
las)y  and  a  stiH  larger  class  of  these  the  honey  secreted 
in  the  nectaries  (most  of  the  ierpictop/era,  HymeHo^ 
piera^  and  Dipterd)^ 

Nor  are  insects  confined  to  vegetables,  in  their  re* 
VOL.  I.  2  c 
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eent  or  uninaiiii&ctured  state.  A  Imwi  of  oftk  wh^JH 
it  has  8U{»poirted  ike  roof  of  a  castle  five  handrcdi  yeassy 
is  as  much  to  tba  taste  6f  some,  {Aneibk^y  as  thesajae 
tree  was  in  its  growing  state  to  that  of  oitlkMiBt;  aiurtber 
class  (PUniy  would  sooner  feast  on  the  .helteriaoa  .ai 
Brunfelsius,  than  on  the  greenest  herbs  that  gprow; 
and  a  third  (Tiuem^  TermUesy^  to  whom 

'^  • .  • .  •  •  a  rUer  and  a  sea 
Are  a  dish  of  tea, 
And  a  kingdom  bread  and  batter,'* 

uould  prefer  the  geographical  treasures  of  Saxton  or 
Speedy  in  spite  of  their  ink  and  alum,  to  the  freshest 
rind  of  the  flax  plant. — The  larva  of  a  little  fly  (Musca 
celtHrisf  L.  Oinopota  cellaris,  Kirby),  whose  econo*- 
roy,  as  I  can  witness  from  my  own  observations,  is 
admirably  described  by  Mentzelius%  disdains  to  feed 
on  anything  but  wine  or  beer,  which  like  Boniface  in 
the  play  it  may  be  said  both  to  eat  and  drink,  though,, 
unlike  its  toping  counterpart,  indifferent  to  the  age  of 
its  liquor,  which  whether  sweet  or  soar  is  equally. ac^^ 
ceptable. 

A  diversity  of  food  almost  as  great  may  be  boasted 
by  the  insects  which  feed  on  animal  substances.  Some 
(flesh-flies,  carrion-beetles,  &e.)  devour  dead  carcases 
only,  which  they  will  not  touch  until  imbued  with  the 
hautgout  of  putridity.  Others,  like  Mr.  Bruce^s  Abys-^ 
sinians,  preferring  their  meat  before  it  has  passed 
through  the  hands  of  the  butcher,  select  it  from  living 
victims,  and  may  with  justice  pride  themselves  upon 
the  peculiar  freshness  of  their  diet*  Of  these  last,  dif« 
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ferent  tribes  follow  diffi^iteiitproctduf^ft.  Tkelfbu^lt- 
mons  devour  the  flesli  of  the  iiiseeto  into  which  iihef 
have  insinuated  themselves.  Some  of  the  CEstri,  filed 
in  a  spaciious  apartment  beneath  the  skin  of  an  ox  or 
d|eer,  regale  tbemsdves  on  a  purulent  secretion  with^ 
which  they  are  surrounded.  Others  of  the  same  tribei 
partial  to  a  higher  temperature,  attach  themselves^  ti9 
the  interior  of  the  stomach  pf  a  horse,  and  in  a  bath  of^ 
chyme  of  102  degrees  of  Fahrenheit  revel  on  its  juie^s.v 
The  various  ^ecies  of  horse-flies  (Tab^nus  and  Slo* 
moxys^  F.)  dart  their  sharp  lancets  into  the  veins  of 
quadruped^,  and  Siatiate  themselves  in  living  streams;, 
while  the  gnat,  the  flea,  the  bug,  and  the  louse,  plunge 
their  proboscis  even  into  those  of  us  lords  of  the  crea- 
tion, and  banquet  on  ^^  the  ruddy  drops  which  warn 
our  hearts."  Some  makeytheir  repast  upon  birds  only^ 
as  the  fly  of  the  swallow,  and  other  OmiihomyifZy  Latr.,. 
and  the  bird-louse  (Ricinus,  De  Geer) ;  insects  nearly 
i^llied,  though  one  is  dipterous  and  the  other  apterous. 
And  a  most  singular  animal  belonging  to  the  latter 
tribe  (Nycteribia  Vespertilionisy  Latr.)  revenges  upon 
the  bat  its  ravages  of  the  insect  world  ^.  Another  iS^^ 
merous  class  kill  their  prey  outright,  either  devourillf 
its  solid  parts,  as  the  Carabidas^  Staphylinki^y  &Q«)  or 
imbibing  its  juices  only,  as  the  infinite  hordes  of  the 
field^bug  tribe.  And  the  larvae  of  the  gufat,  Stratyofiiys^ 
aild  other  flies  aquatic  in  that  state,  the  leviathans  of 
the  world  of  animalcules^  swallow  whole  hosts  of  these 
minute  inhabitants  pf  pools  and  ponds  at  a  gulp)  causing 
with  their  oral  apparatus  a  vortex  in  the  water,  down 

a  IJnji.  Tfttns,  xi.  II.  #.  S.  /.  5— T. 
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which  myriads  of  victims  are  incessiliitly  Ihirried  into 
their  destniGtiTe  maw. 

Bat  not  only  animals  themselves,  almost  every  stni" 
mal  substance?  that  cdn  Ibe  named  is  the  appropriate  food 
of  some  insect.    Multitudes  find  a  delicious  nutriment 
in  excrements  of  various  kinds.     Matters  apparently 
so  indigestible  as  hair,  wool,  and  leather,  are  the  sofe* 
food  of  many  moths  in  the  larva  state  (  Tinea  tapetteUa^ 
pelUanetta^  &c.).     Even  feathers  are  not  rejected  by 
others ;  and  the  grub  of  a  beetlef  (Byrrkus  Musao* 
runi,  Li;),  with  powers  of  stomach  which  the  dyspeptic^ 
sufferer  may  envy,  wHl  live  luxuriously  upon  horn*. 

For  the  most  part,  insects  feeding  upon  animal  sub-' 
stances  %vtU  not  touch  vegetables,  and  vice  versd.  Your 
must  not  however  take  the  rule  without  exceptions. 
Many  caterpillars  (as  those  of  Nociua  derasa,  Delphi- 
mV,  &c.)  though  plants  are  their  proper  food,  will  oc- 
casionally devour  other  caterpillars,  and  sometimes 
even  their  own  species.  The  large  green  grass-copper 
(^Loeusta  vmdissimaj  F.),  and  probably  others  of  the 
Mrder^  will  eat  smaller  insects  as  well  as  its  usual  ve^ 
getable  food^ ;  so  also  will  the  larvn  of  many  JPhry* 
ganem.  Tenthredo  margineUa^  F.,  as  I  was  last  summer 
amused  by  witnessing,  like  many  ScatophagcRy  sips  the 
nectar  of  umbelliferous  ^  plant?  only,  till  a  fly  comes 
within  its  reach,  pouncing  upon  which  it  gladly  quits 
its  vegetable  for  an  animal  repast.     Ptinus  rubeUus^ 
£nt.  Brit^,  which  otdinarily  feeds  upon  wood,  was,  as 
I  before  mentioned,  once  found  by  Mr.  Sheppard  in 
great  abiftidance  living  upon  the  dried  Cantharides 

•  De  Geer,  iv.  2ia  b  l^TVihm^JnsckUn  Kalcnd^i^y  i.  190. 
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(Lytta  vestoatoria)  of  the  shops.  On  the^^ther  haad^ 
Necrophorus  mortuorumy  which  subsists  on  c^caani, 
jand  many  .other  carnivorous  speoies^  will  nrak^  a 
hearty .  meal  of  ja  putrid  fungus ;  Ptinus  Fut  devours 
iBdiffisrentlgr  dried  birds  or  plants,  not.  refu^ing•  even 
.tobacco ;  and  from  the  impossibility  :that  .one  of  a>mil- 
lion.of'the  innumerable  swarms  of  gnats  which  abound 
.in  swampy  places,  particularly  in  regionsawhich  but 
for  them  would  be  lost  to  sensitive  existen<^,  shoatkl 
ever  taste  blood,  it  seems  clear  that  tliey  e^re  usually 
contented  with  vegetable  aliment.  Indeed  ^the  males, 
^s  well  as  those  of  Tabanus  of  which  even  the  .females 
readily  imbibed  the  sugared  fluid  offered  to  th^m  by 
JReaumur %  never  suck  blood  at  all ;  ;so  that  they  miist 
either  feed  on  vegetable  matter,  which  in  fact  I  ha^e 
observed  them  to  do,  or  fast  during  their  whole  ei^ist- 
ence  in  the  perfect  state. 

Though  insects,  generally  considered,  have  thus  a 
much  more  extensive  bill  of  fare  than  the  larger  ani- 
mals, each  individual  species  iatrommonly  limited  to  a 
more  restricted  diet.  Many  both  of  animal  and  vege- 
table feeders  are  absolutely  confined  to  one  kind  of 
food,  and  caniiot  exist  upon  any  other.  The  larva  of 
*CEstms  Equi  can  subsist  no  where  but  in  the  stomach 
of  the  horse  or  ass,  which  animals  therefore,  this  insect 
might  boast  with  some  show  of  reason  to  have  been  ere^ 
•  ated  for  its  use  rather  than  for  ours,  being  to  us  useful 
only,  but  to  it  indispensable*  The  larv«  of  Stfrphus 
Pt/rastri  (Musca^  L.)  according  to  De  Geer  eat  no 
other  Aphis  but  that  of  the  rose^.  Most  Ichneumons 
•and  Spheges  prey  each  upon  a  single  species  of  in$ec|; 

a  Reaum.  iv.  2  JQ.  b  I  e  Qcer,  yi.  1 1^. 
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tely^  wUdi  tiifetefere  thisy  woaM  seem  to  have  been 
faniied  for  the  expre^  purpose  of  keeping  witlim  due 
limits.  Reaumur  mentions  having  onc^  fbinid  in  a 
{mroel  of  d^aying  wood  the  nests  of  six  diifbrent  kinds 
«»ffi^hex,  eaeh  of  whieh  was  filled  with  flies  of  a  di- 
'fltind  speaieB\  Cerceris  amHuf^  Liatr,  and  PMlanlhus 
ImtKiy  Panz.,  in  the  larVa  state  feed  solely  on  the  Cnr- 
teulio  tribe  of  Coleoptera^  the  latter  being  restricted 
^arvBtt  to  the  Hhort-rostrum^d'fkmily,  as  C  picipesj  rau* 
tn$j  &c.*j  while  Bembex  rostrata^  another  hymeno^ 
plerous  insect,  selects  flies,  as  Musca  Ccesaty  itc.  ^. 

A  very  large  proportion  of  species,  however,  are  able 
to  subsist  on  several  kinds  of  food.  Amongst  the  car* 
liivorous  tribes,  it  is  indifierent  to  most  of  those  which 
pr^  upon  putrid  substances  from  what  source  they 
Ikave  been  derived ;  and  the  predaceons  genera,  such  as 
lAhellula^  Cantharis,  Empisy  Aranea^  Ac.  will  attack 
most  smaller  insects  inferior  to  them  ih  strength^  not 
excepting  in  many  instances  their  own  species.  The 
Wax*mo^h  larva  (Galleria  Ctreand)  will  for  want  of 
-wax  eat  paper,  wafers,  wool,  &c.^:  another  Tinea  de- 
scribed by  Reaumur,  and  before  adverted  to,  attacks 
ehbcolate^  which  cannot  have  been  its  natural  food, 
even  selecting  that  most  highly  perfumed;  and  the 
TRneffi  which  devour  dressed  wool,  but  happily  for 
the  former  and  wool-stapler  refuse  it  when  unwashed, 
mast  have  existed  when  no  manufactured  wool  was 
Accessible. — ^The  vegetable  feeders' are  under  greater 

A  Reaudi.  vi.^71* 

b  Entomologische  Bemfirkungen  (Braunscbwei|;  1799),  p.  6,  | 

«  Latreille,  Obi.  sur  les  HymeH0p/tere8^  jinn,  de  Mus,  xiv.  412. 
4;ieaaiii.  in;  «57.  •  Ibid.  Ui.  27T. 
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iretlmttiNi%  yet  probably  the  majority  can  tiduisl  on 
diffafont  kiads  of  food.  This  is  certainly  triie  of  most 
lepidopterouB  linriB,  sei^eral  of  which  as  well  as  many 
Coiei^ldera  (Haltica  okracm^  &c.)  are  polyj^mgom^ 
eatiii|[^  almost  every  plant  It  is  worthy  of  remark, 
however,  that  when  some  of  these  have  fed  for  a  lime 
on  (oie  plant  they  wiU  die  rather  than  eat  another, 
!Which  would  have  been  perfectly  acceptable  to  them  if 
accustomed  to  it  from  the  first*.  Here  too  it  must  be 
borne  in  mind,  that  by  far  the  greater  part  of  insects 
feed  upon  different  substances  in  their  different  states 
of  existence,  eating  one  kind  of  food  in  the  larvttabd 
another  in  the  imago  state.  This  is  the  case  with  the 
whole  order  Lepidoptera^  which  in  the  former  eat  plants 
chiefly,  in  the  latter  nothing  but  honey  or  the  ^weet 
juices  of  frtuit,  which  they  have  often  been  observed  to 
imbibe;  and  the  same  rule  obtains  also  in  regard  to 
most  dipterous  and  hymenoptenous  insects.  Those 
which  eat  bne  kind  of  food  in  both  stales,  are  chiefly 
of  the  remaining  orders. 

I  have  said  that  insects,  like  other  animals,  draw 
their  subsistence  from  the  vegetable  or  animal  king-* 
doms.  But  I  ought  not  to  onut  noticing  that  some 
authors  have  conceived  that  several  species  feed  upon 
mineral  substances.  Not  to  dwell  upon  Barchewitz'is 
idle  tale  of  East  Indian  ants  which  eat  iron^,  or  on  the 
^tone-eating  caterpillars  recorded  in  the  Memoirs  of 
the^  French  Academy  %  whidi  «tre  now  known  to  erode 
the  walls  on  which  they  are  found,  solely  fbt  the  pur- 
pose of  forming,  their  cocoons ;  Reaumur  and  Swam- 
m«>rdam  have  both  stated  the  food  of  the  Wve  of 

a  Reaom.  ii.  3S4.  b  Lesser,  L.  i.  ?59.  c  x.  45S. 
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Ephemkrm  to  be  earthy  that  being  the  only  substance 
ever  found  in  their  stomachs  and  intestines  which  are 
filled  with  it.  This  supposition;  which  if  correct  ren- 
ders invalid  the  definition  bj  which  Mirbel  (and  my 
friend  Dr.  Alderson  of  Hull  long  befiire  hini)'  propo- 
sed to  distinguish  the  animal  and  vegetable  kingdoms, 
is  certainly  not  inadmissible ;  for^  though  we  might  not 
be  inclined  to  give  much  weight  to  Father  Paulian*» 
history  of  a  flints-eater  who  digested  flints  and  stone  % 
the  testimony  of  Humboldt  seems  to  prove  that  the  hu- 
man race  is  capable  of  drawing  nutriment  from  eairth^ 
which,  if  the  odious  Ottomaques  can  digest  and  assimi- 
late, may  doubtless  afford  support  to  the  larvie  of  £phe- 
merae.  Yet  after  all  it  is  perhaps  more  probable  that 
these  insects  feed  on  the  decaying  vegetable  matter  in- 
termixed with  the  earth  in  which  they  reside,  from 
which  after  being  swallowed  it  is  extracted  by  the  ac* 
tion  of  the  stomach :  like  the  sand  that,  from  being 
found  in  a  similar  situation,  Borelli  erroneously  sup- 
posed to  be  the  food  of  many  Testaeea,  though  in  fact 
a  mere  extraneous  substance. 

-  The  majority  of  insects,  either  imbibing  their  food 
in  a  liquid  state,  or  feeding  on  succulent  substances, 
require  nonaqueous  fluid  for  diluting  it.  Water,  how«> 
ever,  is  essential  to  bees,  ants,  and  some  other  tribes, 
which  drink  it  with  avidity ;  as  well  as  in  warm  climates 
to  many  Lepidoptera^  which  are  there  chiefly  taken  in 
court  yards,  near  the  mar^ns  of  drains,  &c.  Even 
some  larrsB  which  feed  upon  juicy  leaves  have  been 
observed  to  swallow  drops  of  dew;  and  one  of  thera 
ifiQmbj/xpQtatoria\  which  (according  to  Goedart)  aftei* 
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drinidng  lifts  up  its  head  like  a  hen^  has  rec^ved  its 
name  from  this  circumstance.  That  it  is  not  the  mere 
want  of  succuiency  in  the  food  which  induces  the  ne- 
c^essity  of  driuk,  is  plain  fi'om  those  larvaB  which  live 
entirely  on  substances  so  dry  that  it  is  almost  unac- 
coun:table  whence  the  juices  of  their  body  are  derived, 
The  grub  of  an  Anobium  (Ptinus^  L.)  will  feed  for 
months  upon  a  chair  that  has  been  baking  before  the 
fire  for  half  a  century,  and  from  which  even  the  cbe- 
mist^s  retort  could  scarcely  extract  a  drop  of  moisture ; 
and  will  yet  have  its  body  as  well  filled  with  fluids  as 
that  of  a  leaf-fed  caterpillar. 

By  far  the  greater  part  of  insects  always  feed  them- 
selves.  The  young  however  of  those  which  live  in  so- 
cieties, as  the  hive-  and  humble-bees,  wasps,  ants,  &c. 
are  fed  by  the  older  inhabitants  of  the  community, 
which  also  frequently  feed  each  other.     Many  of  these 
last  insects  are  distinguished  from  the  majority  of  their 
race,  which"  live  from  day  to  day  and  take  no  thought 
for  the  morrow,  by  the  circumstance-of  storing  up 
food.     Of  those  which  feed  themselves,  the  larger 
proportion  have  imposed  upon  them  the  task  of  pro- 
viding for  their  own  wants ;  but  the  tribe  of  Sphegea, 
wild  bees,  and  some  others,  are  furnished  in  the  larva 
state  by  the  parent  insect  with  a  supply  of  food  suf- 
ficient for  their  consumption  until  they  have  attained 
maturity. 

As  to  their  time  of  feeding,  injects  may  be  divided 
into  three  great  classes :  the  day-feeders,  the  night- 
feeders,  and  those  which  feed  indifierently  at  all  times. 
You  have  been  apt  to  think,  I  dare  say,  that  when  the 
eun's  warmer  begins  have  waked  the  insect  youth^  and 
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^<T«a  tkousandibrim,  ten  tbvManddiiiirenitiibec^ 
Peopio  the  blase," 

ytm  see  before  you  the  whole  insect  wiorld.  You  nre 
not  aware  that  a  host  as  mimerous  shun  the  ghire  of 
day,  and,  like  the  votaries  of  feshion,  rise  ifot  "from  iheir 
couch  until  their  more  Tulgar  brethren  have  retired  to 
rest.  While  the  painted  butterfly  j  the  "  ferveAt  bees," 
and  the  quivering  nations  of  flies,  which  sport 
<"  Thick  in  yon  stream  of  Kght«  a  thousand  vi  ays, 
Upward  and  downward  thwarting  aad  couvotved," 

love  to  bask  in  the  sun^s  brightest  rays,  and  search  for 
their  food  amidst  his  noontide  fervor,  an  immense  muU 
titude  stir  not  before  the  sober  time  of  twilight,  and  eat 
only  when  night  has  overshadowed  the  earth.  Then 
only,  the  vast  tribe  of  moths  quit  their  hiding-places; 
"  the  shard-born  *  beetle  with  his  drowsy  hum,"  accom- 
panied by  numerous  others  of  his  order,  sallies  forth ; 
the  airy  Tipulae  institute  their  dances ;  and  the  solitary 

•  In  theeoDtroverByb€twceatbe€oiinieotatort^«aShftiEeipe«re,a8  4o 
whether  shard^  means  wing-cases,  dung,  «r  a  fragment  of  earthenware, 
and  whether  born  should  be  spelled  with  or  without  the  e,  it  might  have 
thrown  some  weight  into  the  scale  of  those  who  contend  for  the  drtho- 
grmphy  adopted  ahove,  and  that  tlievieaniDg  'of  ihard  in  this  place  is 
dung,  if  they  hnd  been  aware  that  the  beetle  {Scarabmu$  atmreormritu^ 

m 

h  actually  born  amongst  dung,  and  no  where  else ;  and  that  no  beetle 
which  makes  a  hum  in  flying  can  with  propriety  be  said,  as  Dr.  Johnson 
lias  interpreted  (he  epithet  in  his  Dictionary,  *'  to  b6  bom  amongst 
broken  stones  or  pots."  That  Shakespeare  alluded  to  the  Beetle,  mnd 
aot  to  the  Cockchafer  (Meiotopiha  vulgaris^  seems  xlcar  from  the  fa^ t  * 
of  the  former  bfing  to  be  heard  in  all  places  almost  every  fine  evening 
in  the  summer,  while  the  latter  is  common  only  in  particular  districts, 
^nd  at  one  period  of  the  year.    S» 

*  Sham  is  the  common  name  of  cow-dung  in  the  North :  tberefore 
Shakespeare  probably  wrote  «Aani«boRi.    jllr.  MaciMijf, 
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gpldcrr  8tretoiie&  his  net.  All  these  retire  into  conceal^ 
ment  at:th0  approach  of  light.— Some  few  lanraB  (NaC' 
ima  eMsciamatiomsj  &e.)  have  similar  hilbttii^  and  those 
of  one  isiligular  genus  before  adrerH^d  to^^^c^eroMM^) 
«ro  reAiarkable  for  proTvioig  in-^e  night  a  store  of 
food  iWhicfa  they  eansume  in  the  day;  but  ti^  the  gen^ 
<ii«Sty  of  these  the  period  of  feeding  is  indifierent,  and 
mostof  them  seem  to  eat  with  little  iittermission  night 
and  day. 

Ins^ets  tike  od^r  animals  take  in  their  food  by  the 
mouth  (in  Chermes  and  Coccusy  indeed,  the  rostrum 
is  inserted  in  the  breast,  between  the  fore-legs),  but 
there  seems  oijie  exception  to  this  rule.-  The  singular 
Acams  vegetanjy  which  is  such  a  plague  to  some  bee- 
tles, derives  its  nutriment  from  them  by  means  of  a 
filiform  pedicle  or  umbilical  cord  attached  to  its  anus; 
and  what  increases  the  singularity,  sometimes  several 
of  these  Acari  form  a  kind  of  chain,  of  which  the  first 
only  is  fixed  by  its  pedicle  to  the  beetle,  each  cf£  the 
Remainder  being  similarly  co|inected  with  the  one  that 
precedes  it ;  so  that  the  nutriment  drawn  from  the 
beetle  passes  to  the  last  through  the  bodies  and  umbi- 
lical cords  of  the  individuals  which  are  intermediated 
Some  have  regarded  these  bodies  as  true  eggs ;  and 
their  analogy  with  the  pedunculated  eggs  of  Trombi* 
Hum  aquaticumj  F.,  which  also  seem  to  derive  nou- 
rishment from  the  Notonectae,  &c.  to  which  they  are 
fixed,  and  still  more  the  circumstance  of  their  ultimately 
losing  their  pedicle  and  detaching  themselves  from  the 
.infested  beetles,  give  plausibility  to  the  idea.  Yet  these 
Acari  are  certainly  ftimished  with  feet,  and  have  ac- 

«  De  Geer,  vju  123/ 
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fording  to  De  Geer^  a  part  resembling  a  mouth— cha- 
xacters  which  cannot  be  attributed  to  any  egg« 

In  the  variety  of  their  instruments  of  nutritioti,  which 
you  must. hear  in  mind  are  often  quite  different  in  the 
larva  and  perfect  states,  insects  leave  all  other  animals 
far  behind*  In  common  with  them,  a  vast  number 
<the  ordets  Coleoptera,  B^menoptera^  and  OfihopterOj 
andjth^  larvae  of  Lepidoptera^  some  DipUra^  &c.)  are 
furnished  with  jaws,  but  of  very  different  constri^ctiocs, 
^nd  all  admirably  adapted  for  their  inteQded  services : 
«some  sharp,  and*  armed  with  spines  and  branches  for 
tearing  flesh ;  others  hooked  for  seizing,  and  at  the 
jsame  time  hollow  for  suction ;  some  calculated  like 
shears  for  gnawing  leaves;  others  more  resembling 
^indstones,  of  a  strength  and  solidity  sufficient  to  re- 
duce the  hardest  wood  to  powder :  and  this  singularity 
attends  the  major  part  of  these  insects,  that  they  pos- 
sess in  fact  two  pairs  of  jaws,  an  upper  and  an  under 
|>air^  both  placed  horizontally,  not  vertically,  the 
former  apparently  in  most  cases  for  the  seizure  and 
jnastication  of  their  prey;  the  latter,  when  hooked, 
/or  retaining  and  tearing,  while  the  upper  comminute 
it  previously  to  its  being  swallowed'*. 

To  the  remainder  of  the  class  of  insects,  a  mighty 
Jbost,  jaws  would  have  been  useless.  Their  refined  li- 
quid food  requires  instruments  of  a  different  construc- 
tion, and  with  these  they  are  profusely  furnished.  The 
innumerable  tribes  of  moths  and  butterflies  eat  nothing 
but  the  honey  secreted  in  the  nectaries  of  flowers,  which 
are  frequently  situated  at  the  bottom  of  a  tube  of  great 
length.     They  are  accordingly  provided  with  an.  o|v 

A  DeGcer,  vn.  12G.  Jb  Pi^xp  VI.  Fig.  4,5.  10,  11^  24—26. 
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gait  exquisitely  fitted' for  its  office— a  slender  tubular 
tongue,  more  or  less  long,  sometimes  not  shorter  than 
tfare^  inches,  but  spirally  conrvoluted  when  at  rest,  like 
the  main  spring  of  a  watch,  into  a  convenient  compass. 
This  tongue,  which  they  have  the  power  of  instantly 
unrolling,  they  dart  into  the  bottom  of  a  flower,  and, 
as  through  a  syphon,  draw  up  a  supply  of  the  delicious" 
nectar  on  which  they  feed.    A  letter  would  scarcely 
suffice  ^for  describing  fully  the  admirable  structure  of 
this  organ.  I  must  content  myself  therefore  with  here 
briefly  observing  that  it  is  of  a  cartilaginous  substance, 
and  apparently  composed  of  a  series  of  innumerable 
rings,  which,  to  be  capable  of  such  rapid  convoliition, 
must  be  moved  by  an  equal  number  of  distinct  muscles ; 
and  that,  though  seemingly  simple,  it  is  in  fact  com^ 
posed  of  three  distinct  tubes,  the  two  lateral  ones  cy-^ 
lindrical  and  entire,  intended,  as  Reaumur  thinks,  for 
the  reception  of  air ;  and  the  intermediate  one,  through 
which  alone  the  honey  is  conveyed,  nearly  square,  and 
forn>ed  of  two  separate  grooves  projecting  from  the  la- 
teral tubes  ;  which  grooves,  by  means  of  a  most  cu- 
rious apparatus  of  hooks  like  those  in  the  laminae  of  a 
feather,  inosculate  into  each  other,  and  can  be  either 
united  into  an  air-tight  canal,  or  be  instantly  sepa- 
rated,, at  the  pleasure  of  the  insect". 

Another  numerous  race,  the  whole  of  the  order  ZTe- 
mipteray  abstract  the  juices  of  plants  or  of  animals  by 
means  of  an  instrument  of  a  construction  altogether 
different — a  hollow  grooved  beak,  often  jointed,  and 
containing  three  bristle-formed  lancets,  which,  at  the 

a  For  a  fvit  description  of  this  instniment  see  Reanm.  k  12S  &c. 
Plate  Vi.  Fio.^9,aO. 
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B«flie  time  that  they  pierce  the  food,  apply  to  each  other 
80  accurately  as  to  form  one  air-tight  tube,  through 
which  the  little  animak  sock  up*^  their  repart ;  thus 
forming  a  pump,  which,  more  effective  than  ours,  dig» 
the  well  from  which  it  draws  the  fluid*'. 

A  third  description  of  insects,  those  of  the  order  Di^ 
pieroy  comprising  the  whole  tribe  of  flies,  have  a  sucker 
formed  on  the  same  general  plan  as  that  last  described, 
but  of  a  much  more  complicated  and  varied  structure. 
It  is  in  like  manner  composed  of  a  grooved  case  and 
several  included  lancets ;  but  the  case,  although  homy, 
rigid  and  beak-like  in  some,  is  in  others  fleshy,  flexible, 
and  more  resembling  the  proboscis  of  an  elephant,  and 
terminates  in  two  turgid  liplets:  and  the  accompany- 
ing lancets  are  themselves  included  in  an  upper  hollow 
case,  in  connexion  with  which  they  probably  compose 
an  air-tight  tube  for  suction.  The  number  and  form  of 
these  instruments  is  extremely  vi^,rious.  In  some  ge- 
nera (Musca)  Uiere  is  but  one,  which  resembles  a 
sharp  lancet.  Others  (Empis^  Asilus^)  have  three,'  the 
twp  lateral  ones  needle-shaped,  that  in  the  middle  like 
a  scymetar;  together  forming  so  keen  an  apparatus, 
that  De  Geer  has  seen  an  Asilus  pierce  with  it  the 
elytra  of  a  Coccinella;  and  I  have  myself  caught  them 
with  not  only  an  Elater  and  CurcuUo^  but  even  a  His^ 
ier^  in  their  mouths.     In  many  Tabani  we  find  four; 

a  The  mode,  however,  in  which  this  is  effected  in  all  insectt  furnished, 
witft  a  proboscis,  can  searcely  be  by  suction,  strictly  so  called,  or  the 
abstraction  of  air,  since  the  air-vessels  of  insets  do  noi  communicate 
with  their  mouths :  it  Is  more  probably  performed  in  part  by  capillary 
attraction;  and,  as  Lamarck  has  suggested,  {SifsU  des  jinim,  tans  Fefth' 
Mm^  p.  193.)  in  part  by  a  sapce^ion  of  undulations  and  contractions  of 
t)ie  sidetof  the  organi  b  Plate  VI^  Fig.  16^19. 
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tw^  prieciMlyx^eseBiblBi^'laneets^  and  two,  even  to  the 
very  handles^  biiek-hafited  carving-kniTes^.  The  bkkod^ 
tbirsty  gnat  has  five,  dome  acutely  lanced  at  the  extre^ 
mity,  and  others  serrated  on  one  side.  The  Ilea,  the 
spider,  the  scorjMon  have  all  instruments  &r  takiit|^ 
their  food  of  a  construction  altogether  different  ^  But 
it  19  impossible  here  to  attemp4  even  a  sketch. of  the 
variations 'in  these  organs  which  take  place  in  the 
apt^roas  genera,  and  in  many  of  the  dipterous  larv«)» 
Si^ce  it  to  say  that  they  all  manifest  the  most  con^ 
summate  skill  in  their  adaptation  to  the  purposes  <^ 
{he  iQsects  wluch  are  provided  with  them,  and  which 
can  often  emjdoy  them  not  only  as  instruments  for  pre» 
paring  food,  but  as  weapons  of  ofience  and  defence,  as 
tools  in  the  Imilding  of  their  nests,  an|i  e^en  as  fie^ 

S<Mne  insects  in  their  perfect  state,  though  furnished 
with  organs  of  feeding,  make  no  use  of  them,  and  con«* 
sume  no  food  whatever.  Of  this  description  are  the 
moth  which  proceeds  from  the  silk-worm,  and  seve» 
ral others  of  the  same  order;  the  diffin*ent  sqpecies  of 
CEstrus^  and  the  Ephemere,  insects  whose  histcHy  is  so 
well  known  n»  to  afford  a  moral  or  a  simile  to  thoee 
most  ignorant  of  natural  history.  All  thesedive  so 
short  a  time  in  the  perfect  state  as  to  need  no  food. 
Indeed  it  may  be  laid  down  as  a  general  rdb^  that 
almost  all  insects  in  this  state  eat  much  less  than  in 
Ihftt  of  larvs*  The  voracious  caterpillar  when  trans- 
formed into  a  butterfly  needs  only,  a  smidl  quantity  of 
honey ;  and  the  gluttonous  maggot,  when  became  a 
fiyy  contents  itself  .with  a  drop  or  two  of  any  sweet 
liquid;; 

a  Plate  VH.  Fio.  5-.  h  Pi-ate  VU.  Fig.  8.  1(1. 
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While  in  the  state  of  larvae  the  quantity  of  food 
consumed  by  insects  is  vastly  greater  in  proportion 
to-  ^eir  bulk  than  that  required  by  larger  animals. 
Many  caterpillars   eat   daily  twice  their  weight  of 
leaves,  which  is  as  if  an  ox,  weighing  sixty  stone, 
were  to  devour  every  twenty-four  hours  three  quarters 
of  a  ton  of  grass-^a  power  of  stomach  which  our  gra- 
ziers may  thank  their  stars  that  their  oxen  are  not  en* 
dowed  with.     A  probable  proximate  cause  for  this 
voracity  in  the  case  of  herbivorous  larvse  has  been 
assigned  by  John  Hunter,  who  attributes  it  to  the 
circumstance  of  their  stomach  not  having  the  power 
of  dissolving  the  vegetable  matters  received  into  it, 
but  merely  of  extracting  from  them  a  juice  *.     This  is 
proved  both  by  their  excrement,  which  consists  of 
coiled-up  and  hardened  particles  of  leaf,  that  being 
put  into  water  expand  like  tea ;  and  by  the  great  pro* 
portion  which  the  excrement  bears  to  the  quantity  of 
food  consumed.     From  experiments,  with  a  detail  of 
which  he  has  favoured  me,  made  by  Colonel  Machell 
on  the  caterpillars  of  Bombyx  Cqjop  he  asceitained 
that,  though  a  larva  weighing  thirty-six  grains  voided 
every  twelve  hours  from  fifteen  to  eighteen  grains 
weight  of  excrement,  it  did  not  increase  in  weight  in 
the  same  period  more  than,  one  or  two  grains.     On 
the  other  hand,  many  carnivorous  larvae  increase  in 
weight  in  full  proportion  to  the  food  consumed,  and 
that  in  an  astonishing  degree.     Redi  found  that  the 
maggots  of  flesh-flies,  of  which  one  day,  twenty-five  or 
thirty  did  not  weigh  above  a  grain,  the  next  weighed 
seven  grains  each;  having  thus  in  tvi^ent  y-fou     i    1  o 

a  Obs»  on  the  Jnl*nal  €Economyy  p.  221.     Compare  Reaum.  ii.  167. 


FOOD  OP  INSECTS.  401 

become  about  two  hundred  times  heavier  than  be- 
fore*. 

Some  insects  have  the  feculty  of  sustaining  a  long; 
abstinence  from  all  kinds  of  food.  This  seems  to  de* 
pend  npoq  the  nature  of  their  habits.  If  the  insiect 
feeds  on  a  substance  of  a  deficiency  of  which  there  is 
act  much  probability,  as  on  vegetables,  &c.,  it  com- 
monly requires  a  frequent  supply.  If,  on  the  contrary^ 
it  is  an  insect  of  prey,  and  exposed  to  the  danger  of 
being  long  deprived  of  its  food,  it  is  often  endowed  with 
a  power  of  fasting,  which  would  be  incredible  but  fot 
the  numerous  facts  by  which  it  is  authenticated.  The 
ant-lion  will  exist  without  thir'smallest  supply  of  food, 
apparently  uninjured,  for  six  months ;  though,  when  it 
can  get  it,  it  will  devouir  daily  ah  insect  of  its  own  size. 
Vaillant,  whose  authority  may  be  here  talcen,  assures 
us  that  be  k^ept  a  spider  without  food  under  a  sealed 
^lass  for  ten  months,  at  the  end  of  which  time,  though 
shrunk  in  size,  it  was  as  vigorous  as  ever^.  And  Mn 
Baker,  so  well  known  for  his  microscopical  discoyerie's, 
states  that  he  kept  a  beetle  (Biaps  moriisaga)  alive  for 
three  years  without  food  of  any  kind  *.  Some  insects, 
not  of  a  predaceous  description,  are  gifted  with  a  simi* 
lar  pow^r  of  abstinence.  LeeuWenhoek  tells  us  that  ft 
mite,  which  he  had  gummed  alive  to  the  point  pf  a 
needle  and  placed  before  his  microscope,  lived  in  thai 
situation  eleven  weeks'. 

In  some  cases  the  very  want  of  food,  however  para- 

a  Redi  4^  JtueetU^  30.  b  New  TeaveUj  i.  xxxix. 

e  PhiL  Trans,  n40,  p.  441.    I  confisss,  notwitbttaii^ui^  Mr.  Bnktwt 
l^eneral  accuracy,  that  I  suspect  some  mistake  here, 
d  Leeuw.  0^.  ii.  363. 
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doliical  the  p^roposition,  s^ms  actually  to1>e  a  mean  of 
prolonging  the  life  of  insects.     At  least  one  such  in'* 
stance  has  fkllen  under  my  own  observation.     The 
aphidivorous  flies,  such  as  Syrphus  Pj/rastriy  &c.  live  ^ 
in  the  larva  state  ten  or  twelve  days^  in  the  pupa  state 
about  a  fortnight,  and  as  perfect  insects  sometijaes 
possibly  as  long^-the  whole  term  of  their  existence  in 
summer  not  exceeding  at  the  very  utmost  six  weelcs. 
But  one%  which  I  put  under  a  glass  on  the  2d  of  June 
1811,  when  about  half  grown,  and^  after  supplying*  it 
with  Aphides  once  or  t  wiqs,  by  accident  forgot,  I  found 
to  my  great  astonishment  alive  three  months  after ;  and 
it  actually  lived  until  the  June  following  without  a 
p£urtiele  of  food.  It  had  therefore  existed  in  the  larva 
state  more  than  eight  times  as  long  as  it  would  have 
lived  in  all  its  states,  if  it  had  regularly  undergone  its 
metamorphoses— which  is  as  extraordinary  a  prolon- 
gation pf  life  as  if  a  man  were  to  live  560  years.  It  is 
true  that  its  existence  was  not  worth  having  even  to 
the  larva  of  a  fly.     For  the  last  eight  months  it  re- 
mained without  motion,  attached  by  it^  posterior  pair 
of  tubercles  to  the  paper  on  which  it  was  placed,  mani«- 
festisg  no  other  symptoms  of  life  than  by  moving  the 
fore  part  of  the  body  when  touched,  and  replacing  it-> 

a  Not  having  ever  met  with  anoljier  specimen,  I  jim  uDp,1^1e  to  say  of 
vhat  precise  species  of  aphidivoroos  fljr.  it  is  the  laira,  uw  can  I  find  a 
figure  of  it,  though  it  approaches  near  to  one  ^i?en  by  De  Geer  (vi.  t,  7. 
/.  1-3).  Its  shape  is  oblong-pval,  lep^h  aboht  four  lines,  and  colour 
pale  red  speckled  with  black.  Each  of  the  seven  or  eight  segments  ir  bich 
compose  the  body  projects  on  each  side  into  three  serrated  flat  aculei  or 
teeth;  thrive  or  four  shnilar  but  smaller  aculei  arm  the  head:  and  two, 
mach  larger  than  the  rest,  the  anus, one  on  each  side  of  the  usual  bifid  pro- 
tuberance which  bears  the  respiratory  plates.  A  bifid  tWbercnlar  ele- 
vation is  also  placed  in  the  middle  of  the  back  of  each  segment^ 
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self  on  its  belly  if  turned  upon  its  back.  But  tins  was 
quite  enougb  to  prove  it  still  alive. — I  can  attribute 
tbis  singular  r^ult  to  no  otber  circumstance  than  ita 
having  been  deprived  of  a  sufficient  quantity  of  food  to 
bring  it  into  the  pupa  state,  though  provided  with 
enough  for  the  attainment  of  nearly  its  full  growth  as 
larva.  Possibly  the  same  remote  cause  might  act  in 
thrs  case,  as  operates  to  prolong  the  term  of  existence 
of  innual  plants  that  have  been  prevented  from  per<* 
fecttng  their  seed ;  and  it  would  almost  seem  to  favour 
the  hypothesis  of  some  phy«iioIogists,  who  contend  that 
every  organized  being  has  a  certain  portion  of  irrita* 
bility  originally  imparted  to  it,  and  that  its  life  will  be 
long  or  short  as  this  is  slowly  or  rapidly  excited — ^no 
great  cbasolation  this  for  the  advocates  for  fast*iiving, 
unless  they  are  in  good  earnest  in  their  affected  prefe* 
Fence  of  a  "  short  life  and  a  merry  one :  ^'  though  it 
must  be  admitted  that  they  would  have  the  best  of  the 
argument  were  the  alternative  such  a  state  of  toipid 
insensibility  as  that  with  which  our  larva  purchased 
the  prolongation  of  its  existence. 

After  this  general  view  of  the  food  of  insects,  and  of 
circumstances  connected  with  it,  I'proceed  to  give  you 
an  account  of  some  peculiarities  in  their  modes  of  pro* 
curing  it. 

The  vegetable  feeders  have  for  the  most  part  but  little 
difficulty  in  supplying  their  wants.  Ip  the  larva  state 
they  generally  find  themselves  placed  by  the  parent  in- 
sect upon  the  very  plant  or  substance  which  is  to  nou- 
rish them ;  and  in  their  perfect  state  their  wings  or  feet 
afford  a  ready  conveyance  to  the  banquet  to  which  by 
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an  unerring  sense  they  are  directed.  All  fiature  Ijte 
before  them,  and  it  is  only  wlien  their  numbers  are  ex- 
traordinarily increased)  or  in  consequence  of  some  un- 
usual destruction  of  their  appropriate  aliment,  that  they 
perish  for  want.  The  description  of  their  food  renders 
unnecessary  those  artifices  to  which  many  of  the  carni- 
vorous insects  are  obliged  to  have  recourse ;  and  none 
of  them,  if  we  except  the  Termites,  whose  cunning 
mode  of  insinuating  them3elves  into  houses  in  tropical 
climates  has  been  detailed  in  a  former  letter,  can  be 
said  to -use  stratagem  in  obtaining  their  food. 

Of  the  carnivorous  species,  the  greater  proportion 
attack  their  prey  by  open  violence,  such  as  the  Cicin* 
delcBy  Carabida:  and  StaphylinidcB ;  the  Ichneumomdes^ 
Spbeges  and  VespcBi  the  Mantes^  Qmicidas^  Ubellu* 
lidoB,  Sec;  which  have  been  before  adverted  to.  But 
a  very  considerable  number,  chiefly,  however,  of  one 
tribe,  that  of  spiders,  provide  their  sustenance  solely 
by  artifice  and  stratagem,  the  singularity  of  which,  and 
the  admiraUe  adaptation  of  the  instruments  by  whidi 
(bey  take  their  prey  to  the  end  in  view,  afford  a  mogt 
wonderful  instance  of  the  power  and  wisdom  of  the 
Creator,  and  h^ve  attracted  admiration  in  all  ages.  A 
description  of  these,  however,  which  will  require  a  de- 
taxied  survey,  I  must  refer  to  another  letter. 

I  am, 
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STRATAGEMS  EMPLOYED  IN  PROCURING  IT. 

jThe  Stratagems  of  insects  in  obtaining  their  food  are 
now  to  engage  our  attention.  I  shall  not  dwell  on  those 
inartificial  modes  of  surprising  their  prey,  of  which 
examples  may  be  found  amongst  almost  every  order  of 
insects,  such  as  watching  behind  a  leaf  or  other  object 
affording  concealment  until  its  approach ;  but  sl;al( 
proceed  to  describe  the  various  artifices  of  the  race  of 
spiders^  of  which  there  are  several  hundred  distinct 
species  difiering  essentially  from  each  other  both  in 
characters  and  manners. 

Many  of  these  are  constantly  under  our  eyes;  and 
were  it  not  that  we  are  accustomed  to  neglect  what  is 
the  subject  of  daily  occurrence,  we  should  never  be*- 
hold  a  spider's  web  without  astonishment.  What,  if 
we  had  not  witnessed  it,  would  seem  more  incredible 
than  that  any  animal  should  spin  threads ;  weave  thes6 
threads  into  nets  more  admirable  than  ever  fowler  or 
fisherman  fabricated;  suspend  them  with  the  nicest 
judgement  in  the  place  most  abounding  in  the  wished- 
for  prey;  and  there  concealed  watch  patiently  its  ap- 
proach ?  In  this  case,  as  in  so  many  others,  we  neglect 
actions  in  minute  animals,  which  in  the  larger  would 
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excite  our  endless  admiration.  How  would  the  world 
crowd  to  see  a  fox  which  should  spin  ropes,  weave 
them  into  an  accurately-meshed  net,  and  extend  this 
net  between  two  trees  for  the*purpose  of  entangling  a 
flight  of  birds  ?  Or  should  we  think  we  had  ever  ex- 
pressed sufficient  wonder  at  seeing  a  fish  which  ob- 
tained its  prey  by  a  similar  contrivance  ?  Yet  there 
would,  in  reality,  be  nothing  more  marvellous  in  their 
procedures  than  in  those  of  spiders,  which,  indeed,  the 
minuteness  of  the  agent  renders  more  wonderful. 

All  spiders  do  not  spin  webs.  A  considerable  num- 
ber adopt  other  means  for  catching  insects.  Of  these  I 
shall  speak  hereafter.  At  present  I  shall  endeavour  to 
give  you  a  clear  idea  of  the  operations  olfthe  weavers, 
explaining  successively  the  instruments  by  which  they 
spin — the  mode  of  forn^ing  their  nets,  together  with 
the  various  descriptions  of  them-^and  the  manner  in 
which  they  entrap  and  secure  their  prey. 

The  thread  spun  by  spiders  is  in  substance  similar  to 
the  silk  of  the  silk-wonn  and  other  caterpillars,  but  of 
a  much  finer  quality.  As  in  them,  it  proceeds  from  re- 
servoirs, into  which  it  is  secreted  in  the  form  of  a  viscid 
gum ;  but  in  the  mode  of  its  extrication  is  very  dissi- 
milar, issuing  not  from  the  mouth  but  the  hinder  part 
of  the  abdomen.  If  you  examine  a  spider,  you  will 
perceive  in  this  part  four  little  teat-like  protuberances 
or  spinniers.  These  are  the  machinery  through  which, 
by  a  pro^ss  more  singular  than  that  of  roperspinning, 
the  thread  is  drawn.  Each  spinner  is  furnished  with 
•a  multitude  of  tubes,  so  numerous  and  so  exquisitely 
fine^  that  a  space  often  not  much  bigger  than  the  point- 
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iBd  end  of  a  pio^  is  furnished,  according  to  Reaumur  % 
with  a  thousand  of  them.  fVom  each  of  these  tubes^ 
consisting  of  two  pieces,  the  last  of  which  terminates  in 
a  point  infinitely  fine,  proceeds  a  thread  of  inconceiv* 
able  tenuity,  which,  immediately  after  issuing  from  it, 
unites  with  all  the  other  threads  into  one«  Hence  from 
6ach  spinner  proceeds  a  compound,  thread ;  and  these 
four  threads,  at  the  distance  of  about  one-tenth  of  an 
inch  from  the  apex  of  the  spinners,  again  unite,  and 
form  the  thread  we  are  accustomed  to  see,  which  the 
spider  uses  in  forming  its  web.  The  threads,  however, 
are  not  all  of  the  same  thickness,  for  Lieeuwenhoek  pb« 
^erved  that  some  of  the  tubes  were  larger  than  others^ 
Md  furniahed  a  larger  thread.  Thus  a  spider's  thready 
even  i^un  by  the  smallest  species,  and  when  so  fine  that 
it  is  almost  imperceptible  to  our  senses,  is  not,  as  we 
suppose,  a  single  line,  b|it  a  rope  composed  of  at  least 
four  thousand  strands.  How  astonishing!  But  to  feel 
all  the  wonder  of  this  fact  we  must  follow  Leeuwen- 
hoek  in  one  of  his  calculations  on  the  subject.  This 
renowned  microscopic  observer  found  by  an  accurate 
estimation  that  the  threads  of  the  minutest  spiders,  ^ 
some  of  which  are  not  larger  than  a  grain  of  sand,  are 
so  fine  that  four  millions  of  them  would  not  exceed  in 
thickness  one  of  the  hairs  of  his  beard.  Now  we  know 
that  each  of  these  threads  is  composed  of  above  400Q 

a  Reaom.  ilfem.  dc  VAcad,  de  Paris^  An.  1713.  21 1.— De  Geer,  vii.l87» 
See  also  Hoole*i  LeeatBenhoek^  i.  41.  t.  VS.  /.  20^2?.  LeiNfiweDhoek  ex^ 
. amined  a  Bpinoier  that  wasjrat^o  Hig  as  a  common  grain  of  sand>and  the 
number  of  tubes  issuing  from  it  was  more  thaq  a  hundred.  He  affirms 
that, besides  the  larger  spinners,  in  the  space  between  them  there  are  four 
smaller  ones,  each  furnished  with  organs  for  spinning  threads,  bat  smaller 
BBd  fewer  io  number.   See  Plate  XXLII.  F|6«  16.  17. 
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gtill  fiBer,  It  foUowft,  therefore,  that  above  sixteeft 
tihousand  millions  of  the  finest  threads  which  is^ue  from 
wch  spiders  are  not  together  thicker  than  a  human 
hair !  Of  sneh  tennity  it  is  utterly  beyond  the  power 
of  the  imagination  to  conceive  :  the  very  idea  over* 
whelms  our  faculties,  and  humbles  us  under  a  sense  of 
their  imperfection. — Of  the  probable  accuracy  of  this 
culculation  you  may  any  day  in  summer  convince  your- 
self, by  taking  one  of  the  large  field  spiders  {Aranea 
Diademay  L.),  and  after  pressing  its  abdomen  against  a 
leaf  or  other  substance,  so  as  to  attach  the  threads  to 
the  surface — the  same  preliminary  step  which  the  spi* 
der  adopts  in  spinning-— drawing  it  gradually  to  a  small 
distance.  You  will  plainly  perceive  that  the  proper 
thread  of  the  spider  is  formed  of  four  smaller  threads, 
and  these  again  of  threads  so  fine  and  numerous,  that 
there  cannot  be  fewer  than  a  thousand  issue  from  each 
spinner ;  and  if  you  pursue  your  researches  with  the 
microscope,  you  will  find  that  precisely  the  same  takes 
place  in  the  minutest  species  that  spins. — ^You  will  in<- 
quire  what  can  be  the  end  of  niachinery  so  complex  ? 
One  probable  reason  is,  that  it  was  necessary  for  dry* 
ing  the  gum  sufiiciently  to  form  a  tenacious  line,  that 
an  extensive  surface  should  be  exposed  to  the  air; 
which  is  admirably  effected  by  dividing  it  at  its  exit 
from  the  abdomen  into  such  numerous  threads.  But 
the  chief  cause,  perhaps,  is  the  occasion  (hereafter  to  be 
adverted  to)  which  the  spider  sometimes  has  to  employ 
its  threads  in  their  finer  and  unconnected  state  before 
they  unite  to  form  a  single  one. — ^The  spider  is  gifted 
\}y  her  Creator  with  the  power  of  closii^  the  orifices 
pf  the  spipners  at  pleasure,  and  can  thus,  in  dropping 
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firom  a  height  by  her  line,  8top  her  progress  at  any 
point  of  her  descent :  and,'  according  to  lister  %  she  is 
also  able  to  retract  her  threads  within  the  abdomen; 
but  this  is  doubted,  and  with  apparent  reason,  by  De 
Geer  *. 

The  only  other  instruments  employed  by  the  spider 
in  weaving  are  her  feet,  with  the  claws  of  which  she 
tisiially  guides,  or  keeps  separated  into  two  or  more,  the 
line  from  behind ;  and  in  many  species  these  are  admi*- 
rably  adapted  for  the  purpose,  two  of  them  being  fur- 
nished underneath  with  teeth  like  those  of  a  comb^  by 
means  of  which  the  threads  are  kept  asunder.  But 
another  instrument  was  wanting.  The  spider  in  ascend^ 
ing  the  line  by  which  she  has  dropped  herself  from  an 
eminence,  iifinds  up  the  superfluous  cord  into  a  ball. 
In  perform  ing  this  the  pectinated  claws  would  not  have 
been  suitable.  She  is  therefore  furnished  with  a  third 
claw  between  the  other  two  %  and  is  thus  provided  for 
every  occasion. 

The  situations  in  which  spiders  place  their  nets  are 
as  various  as  their  construction.  Some  prefer  the  open 
air,  and  suspend  them  in  the  midst  of  shrubs  or  plants 
most  frequented  by  flies  and  other  small  insects,  fixing 
theni  in  a  horizontal,  a  vertical,  or  an  oblique  direc- 
tion. Others  select  the  corners  of  w^indows  and  of 
rooms,  where  prey  always  abounds ;  while  many  esta- 
blish themselves  in  stables  and  neglected  out-houses, 
and  even  in  cellars  and  desolate  places  in  which  one 
would  scarcely  expect  a  fly  to  be  caught,  in  ^  months 
It  is  with  the  operations  of  these  last  especially,  that 

a  Hist.  Atdrn,  Aug,  p.  8.  b  De  Geer,  vii.  189« 

.  c  Ueuw*  OptMC  ill.  317,  f.  1. 
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we  are  accustomed  to  associate  the  ideas  of  neglect  and 
desertion  by  man — associations  which  both  in  painting 
and  allegory  have  been  often  happily  applied.  Ho- 
garth, when  he  wished  to  produce  a  speaking  picture  of 
neglected  charity,  clothed  the  poor's  box  in  one  of  his 
pieces  with  a  spider's  web:  and  the  Jews,  in  one  of 
the  febles  with  which  they  have  disfigured  the  records 
of  holy  writ,  have  not  less  ingeniously^  availed  them- 
srives  of  the  same  idea.  They  relate  that  the  reason 
why  Saul  did  not  discover  David  and  his  men  in  the 
caveof  AduUam^  was,  that  God  had  sent  a  spider 
which  had  quickly  woven  a  web  across  the  entrance  of 
the  cave  in  which  they  were  concealed ;  which  being 
qbserved  by  Sanl,  he  thought  it  useless  to  investigate 
further  a  spot  bearing  such  evident  proofs  of  the  ab- 
sence of  any  human  being**. 

The  most  incurious  observer  must  have  remarked 
the  great  difference  which  exists  in  the  construction  of 
spiders'  webs.  Those  which  we  most  commonly  see  in 
bouses  are  of  a  woven  texture  similar  to  fine  gauze, 
and  are  appropriately  termed  webs ;  while  those  most 
frequently  met  with  in  the  fields  are  composed  of  a 
series  of  cimcentric  circles  united  by  radii  diverging 
from  the  centre,  the  threads  being  remote  from  each 
other.  These  last,  which  in  their  simple  state,  or  still 
more  when  studded  with  dew  drops,  you  must  have  a 
thousand  times  admired,  are  with  greater  propriety 
termed  nets ;  and  the  insects  which  form  them  proceed- 
ing on  geometrical  principles  may  be  called  geometri- 
cians^ while  the  former  can  aspire  only  to  the  humbler 
denoiniuation  of  weavers.  I  shall  endeavour  to  describe 

»  I  Sam.  xxiv.  4.  b  Lesser^  L*  il  21>K 
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the  process  followed  in  the  cooistnictuHi  <tf  both,  be* 
{^iiuiing  with  the  latter. 

The  weaving  spider  wJuehis  found  in  houses,  having 
selected  siraie€orDer  for  the  site  of  her  web,  and  deter- 
mined its  extent,  presses  her  spinners  against  one  of 
the  walls,  and  thus  glues  to  it  one  end  of  her  thread. 
She  then  walks  along  the  wall  to  the  opposite  side, 
and  there  in  like  manner  fastens  the  other  end.  This 
thread,  which  is  to  form  the  outer  margin  or  selvage 
of  her  web,,  and  requires  strength,  she  triples  or  qua- 
druples by  a  repetition  of  the  operation  just  described ; 
and  frUin  it  she  draws  other  threads  in  various  direc- 
tions, the  interstices  of  which  she  fills  up  by  riinning 
from  one  to  the  other,  and  connecting  them  by  new 
threads  until  the  whole  has  assumed  the  gauze-like 
texture  which  we  see.  Books  of  natural  history,  all 
copying  from  one  another,  have  described  these  kinds 
of  web  as  fabricated  of  a  regular  warp  and  woof,  or  of 
parallel  longitudinal  lines  crossed  at  right  angles  by 
transverse  ones  glued  to  them  at  the  points  of  intei^sec- 
tion.  This,  however,  is  clearly  erroneous,  as  you  will 
see  by  the  slightest  examination  of  a  web  of  this  kind, 
in  which  no  such  regularity  of  texture  can  be  disco- 
vered^ 

The  webs  just  described  present  merely  a  simple 
horizontal  surface,  but  others  more^frequently  seen  in 
out-houses  and  amongst  bushes  possess  a  very  artificial 
appendage.  Besides  the  main  web,  the  spider  carries 
up  from  its  edges  and  surface  a  number  of  single  threads 
often  to  the  height  of  many  feet,  joining  and  crossing 
each  other  in  various  directions.  Across  these  lines, 
which  may  be  compared  to  the  tackling  of  a  ship,  iliea 
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seem  unable  toavoid  directino^  their  flight*  Tbe  certam 
consequence  18^  that  in  striking  against  these  ropes  thej 
become  slightly  entangled,  and^  in  their  endeavours  to 
disengage  themselves,  rarely  escape  being  precipitated 
ititothe  net  spread  underneath  for  their  reeqition^ 
where  their  doom  is  inevitable* 

But  the  net  is  still  incomplete.  It  is  necessary  that 
onr  hunter  should  conceal  her  grim  visage  from  ih€ 
>game  for  which  she  lie»  in  wait.  She  does  not  there^^ 
fore  station  herself  upon  the  surface  of  her  net,  but  in 
a  small  silken  apartment  constructed  below  it,  and 
completely  hidden  from  view,  "  In  this  corner,"  to 
use  the  quaint  translation  of  Pliny  by  Philemon  Hol- 
land, t)octor  in  Physic*,  "  with  what  subtiltie  doth 
she  retire  making  semblance  as  though  she  meant  no- 
thing less  than  that  she  doth,  and  as  if  she  went  about 
some  other  business!  nay,  how  close  lieth  she,  that  it 
is  impossible  to  see  whether  any  one  be  within  or  no  I  ^^ 
But  thus  removed  to  a  distance  from  her  net  and  en- 
tirely out  of  sight  of  it,  how  is  she  to  know  when  her 
prey  i»  entrapped  ?  For  this  difficulty  our  ingenious 
weaver  has  provided.  She  has  taken  care  to  spin  se- 
veral threads  from  the  edge  of  the  net  to  that  of  her 
hole,  which  at  once  inform  her  by  their  vibrations  of 
^he  .capture  of  a  fly,  and  serve  as  «  bridge  on  which  in 
an  instant  she  can  run  to  secure  it. 

You  will  readily  conceive  that  the  geometrical  spi* 
ders,  in  forming  their  concentric  circled  nets,  follow 
ft  process  very  different  from  that  just  described,  than 
which  indeed  it  is  in  many  respects  more  curious.  As 
Ihenet  is  usually  fixed  in  a  perpendicular  or  somewhat 

.       a  L.  xi.  c.  2'U 
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obliqiia  directidn^  in  an  opening  between  the  leaves  of 
Home  shrub  or  plant,  it  is  obvioua  that  round  its  whole 
OJitent  will  be  required  lines  to  which  can  be  attached 
liiOBe  ends  of  the  radii  that  are  furthest  from  the  centi^ 
Accordingly  the  construction  of  these  exterior  lines  i^ 
the  spider's  first  operation.  She  seems  careless  aboi:^ 
the  shape  of  the  area  which  they  inclose,  well  awar^ 
that  she  can  as  readily  inscribe  a  circle  in  a  triangle  as 
-in  a  square^  and  in  this  respect  she  is  guided  by  the 
distance  or  proximity  of  the  points  to  which  she  can  at* 
tachthem.  She  spares  no  pains,  however,  to  strengthen 
and  keep  them  in  a  proper  degree  of  tension.  With 
the  former  view  she  composes  each  line  of  five  or  six  or 
oven  more  threads  glued  together;  and  with  the  latter 
she  fixes  to  them  from  difi*erent  points  a  numerous  and 
intricate  apparatus  of  smaller  threads.  Having  thus 
completed  the  foundations  of  her  snare '^,  she  proceeds 
to  fill  up  the  outline.  Attaching  a  thread  to  one  of  th^ 
main  lines,  she  walks  along  it,  guiding  it  with  one  of 
her  hind  feet  that  it  may  not  touch  in  any  part  and  be 
prematurely  glued,  and  crosses  over  to  the  opposite 
side,  where  by  applying  her  spinners  she  firmly  fixes 
it.  To  the  middle  of  this  diagonal  thread,  which  is  ta 
form  the  centre  of  her  net,  she  fixes  a  second,  which  in 
like  manner  she  conveys  and  fastens  to  another  part  of 
the  lines  encircling  the  area.  Her  work  now  proceeds 
rapidly.  During  the  preliminary  operations  she  some* 
times  rests,  as  though  her  plan  required  meditation^ 
But  no  sooner  are  the  marginal  lines  of  her  net  firiply 

a  1  am  not  certain  whether  the  garden  spider  docs  not  more  freqnently 
form  one  or  two  of  the  principal  radii  of  the  net,  before  she' spins  the 
i^xterior  lines. 
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Stretched,  and  two  or  three  radii  spun  from  its  cenirey 
than  she  continues  her  labour  so  quickly  and  unremit-*. 
tingly  that  the  eye  can  scarcely  follow  her  progress. 
The  radii  to  the  number  of  about  twenty,  giving  the 
net  the  appearance  of  a  wheel,  are  speedily  finished. 
She  then  proceeds  to  the  centre,  quickly  turns  herself 
round,  and  pulls  each  thread  with  her  feet  to  ascertain 
its  strength,  breaking  any  one  that  seems  defective  and 
replacing  it  by  another.     Next,  she  glues  imoiediately 
round  the  centre  five  or  six  small  concentric  circles^ 
distant  about  half'a  line  from  each  other,  and  then  four 
or  five  larger  ones,  each  separated  by  a  space  of  half 
an  inch  or  more.  These  last  serve  as  a  sort  of  tempo* 
rary  scaffolding  to  walk  over,  and  to  keep  the  radii 
properly  stretched  while  she  glues  to  them  the  concen- 
tric circles  that  are  to  remain,  which  she  now  proceeds 
to  construct.  Placing  herself  at  the  circumference,  and 
fastening  her  thread  to  the  end  of  one  of  the  radii,  she 
M^lks  up  that  one,  towards  the  centre,  to  such  a  di- 
stance as  to  draw  the  thread  from  her  body  of  a  suf* 
ficient  length  to  reach  to  the  next.     Then  stepping 
across  and  conducting  the  thread  with  one  of  her  hind 
feet,  she  glues  it  with  her  spinners  to  the  point  in  the 
adjoining  radius  to  which  it  is  to  be  fixed.     This  pro- 
cess she  repeats  until  she  has  filled  up  nearly  the  whole 
space  from  the  circumference  to  the  centre  with  con- 
centric circles  distant  fcom  each  other  about  two  lines. 
She  always,  however,  leaves  a  vacant  interval  around 
the  smallest  first  spun  circles  that  are  nearest  to  the 
centre,  but  for  what  end  I  am  unable  to  conjecture* 
i^astly,  she  runs  to  the  centre  and  bites  away  the  small 
cotton-like  tuft  that  united  all  the  radii,  which  being 
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HOW  held  together  by  the'  circular  threads  have  thug 
probably  their  elasticity  incr^sed;  and  in  the  circular 
opening  resulting  from  this  procedure  she  takes  hef 
station  and  watches  for  her  prey« 

In'the  above  description,  which  is  from  my  own  oIh 
nervations,  I  have  supposed  the  spider  to  fix  the  first 
and  main  line  of  her  net  to  points  from  one  of  which  she 
could  readily  climb  to  the  other,  dragging  it  after  her ; 
and  many  of  these  nets  are  placed  in  situations  where 
this  is  very  practicable.  They  are  frequently,  how- 
ever, stretched  in  places  where  it  is  quite  impossible  for 
the  spider  thus  to  convey  her  main  line — ^between  the 
branches  of  lofty  trees  having  no  connexion  with  each 
Other;  between  two  distinct  and  elevated  buildings; 
and  even  between  plants  growing  in  water.  Here  then 
a  difficulty  occurs.  How  does  the  spider  contrive  to  ex- 
tend her  main  line,  which  is  often  many  feet  in  lengthy 
across  inaccessible  openings  of  this  descrijption  ? 

With  the  view  of  deciding  this  question,  to  which  I 
could  find  no  very  satisfactory  answer  in  books,  I 
made  an  experiment,  for  the  idea  of  which  I  am  in* 
debted  to  a  similar  one  recorded  by  Mr.  Knight  %  who^ 
informs  us  that  if  a  spider^  be  placed  upon  an  upright 
stick  having  its  bottom  immersed  in  water,  it  will,  after 
trying  in  vain  aU  other  modes  of  escape,  dart  out  nu- 
merous fine  threads  so  light  as  to  float  in  the  air,  some 
one  of  which  attaching  itself  to  a  neighbouring  object 
furnishes  a  bridge  for  its  escape.  It  was  clear  that  if 
this  mode  is  pursued  by  the  geometric  spiders,  it  would 
go  considerably  towards  funiishing  a  solution  of  the 
difficulty  in  question.    I  accordingly  placed  the  large 

•  Treatise  on  ihe>Jpple  and  Pear^  p.  97. 
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field  spider  (A.  Diadema)  xxpbn  a  «tick  afaoot  a  fi^it 
long^  set  upright  in  a  vessel  containing  water.    Aft^ 
fastening  its  thread  (as  all  spiders  do  before  tliey 
move)  at  the  top  of  the  stick,  it  crept  di>wn  the  side 
until  it  felt  the  water  with  its  fore  feet,  which  soem  to 
aerve  as  antennae :  it  then  immediately  ewimg  iis^ 
from  the  stick  (which  was  slightly  bent)  and  climbed 
ap  by  the  thread  to  the  top.  This  it  r€^)eated  perbaps 
a  score  times,  sometimes  creeping  down  a  d^reai 
part  of  the  stick,  but  more  freijiuently  down  the  very 
side  it  had  so  often  traversed  in  vain.    Wearied  with 
tbi9  sameness  in  its  operations,  I  left  the  room  for  somet 
hour^.    On  my  return  I  was  surprised  to  find  my  .pri- 
soner ese^ed,  and  not  a  little  pleased  to  discover,  on 
further  examination,  a  thread  extended,  from  the  top 
of  the  stick  to  a  cabinet  seven  or  eight  iaches  distuit, 
which  thread  had  doubtless  served  as  its  bridge; 
Eager  to  witness  the  process  by  which  the  line  was 
donstfucted,  I  replaced  the  spider  in  its  former  posi- 
tion.   After  frequently  creeping  down  and  mounting 
up  ,agi|in  as  before,  at  length  it  let  itself  drop  from  the 
•top  of  the  stick,  not  as  before  by  a  singjle  thread  but 
hj  irx>Of  each  distant  from  the  other  about  the  twelfth 
of  an  inch,  guided  as  usual  by  one  of  its  hind  feet,  and 
one  apparently  KEaaller  than  the  other.    When  it  had 
suffered  itself  to  descend  nearly  to  the  surface  of 
the  water,  it  stopped^  short,  and,  by  some  means 
which  I  could  not  distinctly  see,  broke  off  close  to  the 
spinners  the  smallest  thread,  which  still  adhering  jby 
tl^  other  ^id  to  the  top  of  die  stick  floated  in  tti^ 
air,  and  Was  so  light  as  to  be  Carried  about  by. the 
slightest  breiith«  On  aj^roaching^a  pencil  to  the  loose 
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evA  of  ifaia  Kile,  it  did  itfot  adhere  froia  mef e  coniacf . 
I  tberefore  twisted  it  once  or  twice  ro^nfidilie  pencil, 
ami  then  drew  it  tigbt .  Th^  spider,  #hich  Bad  pre vioiTs- 
1;  eKmb^^  to  tbe  tdp  6fthe  dtick,  imiiiediately  pulfed 
M  it  wkb  bA«  of  its  fe^t,  ?mA,  findiA^  it  sttffidentiy 
tense,  crept  H&ajg  iiy  dtren^henin^  ft  as  it  pro^eede^ 
by  anot&er  th^eAd,  and  ikiid  refacb^d  tlie  pencil  ^ 

Thirt  this  therefore  i#  666  modle  by  #m^h  ttfe  ge6*^  ' 
inetric  spiders  convey  the  main  Kne  of  fbeif*nets  bfe-** 
kween  disttitut  6bjeets,  thc^re  catn  be  no  doubt,  biit  tbat 
it  is  tte  ci$fy  one  i^  iM,  so  ic^Ieai^.    If  the  position  of 
thu^  maifi'  lii^  b^  thd^  <leterftiined1ry  {h6  accidental  iii- 
ikl^ni^e  of  the  wind^  #6  MigM  ^xp&ti  t6  Se^  Aiese  tet^ 
MrAfkg^i^  #iih  giteki  ttt^gv^ettfty,  Wi!  c^os^itfg  eacb 
bft^  in  evdry  diteetk^n ;  yet  it  i*  ffi^  fedif^  that  hbwteve'r' 
ci4>si6ly  tro#d6d  they  ttiscf  b6,  they  torisiitirfJy  appeal 
ixy  be  phtci^d^  hbt  by  a^ci^iit  bttt  desi^^  dommc^niy 
.k^Ufiiking  parallel  with  ea6b  other  at  right  etii^Yes  Jitntlil 
the  ]^intd  of  support,  a«d  hertt  inferfeting.    Another^ 
bbj^etkiii  too  presents  itself.   From  the  e:i^ei4ment  re- 

a  Some  time  after  making  this  experiment^  stumbled  upon  a  passage 
in  Redi  (De  Jtnsectis,  ^.  119i)  from  which  it  appears  that  Blancanus,  in 
1H»  ConmeiOuries  upon  jtristbtley  has  related  a  series  of  observations  whicH 
Wltittr  to  precise!;;  tke  tainfer^sdf.  Lehmsiiil;  ixMl  ^*tip&Lptfr  ihth^' 
-  Trunaadions  of  the  Sode/ty  ef  Ka£uraUds4a  BerUnttmnAited  vA  t6«f  >A<<- 
lotophical  Magatinet  xi.  323.)  has  given  an  explanatioa  8dEttev^bat>s1iniidl' 
bf  tiiie  operations  of  this  very  spider,  but  I  am  incUaed  to  think  enrone- 
bus  iit  sOme  particolars.  He  describes  it  as  emitting  numsrous  floating 
tifiBsldf  at'  the  commetuxmin^  of  its  descent.  Tbcit  he  Is  mtsiaken  in  sup- 
posing U^ese  thrtods  to  be  BMie  tkan  oae^  ti  proved  by  thb  fa^f  wMiih  t 
liave  observed — that  even  that  oaesometinieft  breaks  by  th6  weightof  tfacr 
spider.  How  then  couldan  insect  almost  as  big  as  a  gooseberry  be  sup* 
pdrtedbyftliiietfftheteiraftyhcredttl'ibutedtoit?  ' 
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lated,  it  is  clear  that  the  main  liile  of  the  net  can  never 
be  longer  than  the  height  of  the  object  from  which  the 
spider  dropped  in  forming  it.  But  it  is  no  uncommon 
thing  to  see  nets  in  which  these  lines  are  a  yard  or  two 
long)  fiststened  to  twigs  of  grass  not  a  foot  in  h^gbt, 
and  yet  separated  by  obstacles  effectually  precluding 
the  possibility  of  the  spiders  having  dragged  the  lines 
^from  one  to  tlie  other.  Here  therefore  some  other  pro- 
S^ss  must  have  been  used. 

Both  these  difficulties  would  be  removed  by  adopting' 
the  explanation  of  an  anonymous  author  in  the  Journal 
de  Physique^  founded  as  he  asserts  on  actual  ob$»* 
vatioQ.    He  says  that  he  saw  a  small  spider,  which  he 
bad  forced  to  suspend  itself  by  its  thread  from  the  point^ 
of  a  featheic,  shootout  obliquely,  in  opposite  directions 
other  smaller  threads,  which  attached  themselves  in 
the  still  air  of  a  room,  without  any  influence  of  the- 
wind,  to  the  objects  towards  which  they  were  directed. 
He  therefore  infers  that  spiders  have  the  power  of - 
shooting  out  threads  and  directing  fhem  at  pleasure  to- . 
wards  a  determined  point,  judging  of  the  distance  and 
position  of  the  object  by  some  sense  of  which  we  are. 
ignorant.  Something  like  this  manoeuvre  I  once  myself 
witnessed  in  a  male  of  the  small  garden  spider  (Aranea 
reticulata).    It  was  standing  midway  on  a  long  perpen- 
dicular fixed  thread,  and  an  appearance  caught  my  eye' 
of  what  seemed  to  be  the  emission  of  threads  from  its. 
projected  spinners.    I  therefore  moV^  my  arm  in  the 
direction  in  which  they  a{^arently  proceeded,  an^  as 
I  suspected,  a  iloating  thread  attached  itself  to  my  coat, 

a  jin,  vii.  Vindemiaire,    Translated  in  PMU  Mag*  il  975. 


^\6ng,  which  the  spider  crept.  As  this  was  conneeti^d 
with  the  spinners  of  the  spider^  it  could  not  have  been 
formed  in  the  same  way  with  the  S^ondary  thread  of 
Jl»  Diadema  above  described* 

Probably  in  this  case,  as  in  so  many  others,  we  be- 
wilder ourselves  by  attempting  to  make  nature  bend  to 
generalities  to  which  she  disdains  to  submit.  Different 
spiders  may  lay  the  foundations  of  their  net  in  a  dif* 
f«rent  manner;  some  on  the  plan  adopted  by  A.  Dia» 
dema ;  others,  as  Lister  long  ago  conjectured  %  by  shoot- 
ing out  threads  in.  the  ni|Mle  of  the  flying  species  as  in 
the  instances  recorded  by  the  anonymous  observer,  and 
Mr.  Knight.  Nor  is  it  improbable  that  the  same  spe- 
cies has  the  power  of  varying  fts  pr6cedures  according 
to  circumstances. 

Hdw^fiair  these  sappositions  are  correct  it  is  impossiUe 
to  determine  without  further  experiments,  which  it  is 
somewhat  strange  should  not.before  now  have  been  in- 
stituted. Pliny  thought  it  nothing  to  the  credit  of  the 
philosophers  of  his  day,  that  while  they  were  disputing 
about  the  number  of  heroes  of  the  name  of  Hercules^ 
and  the  site  of  the  sepulchre  of  Bacchus,  they  should 
not.  have  decided  whether  the  queen  bee  had  a  stin^  or 
not'' ;  but  it  seems  much  more  discreditable  to  the  Eh- 
tomologists  of  oars,  that  they  should  yet  bie  ignorant- 
liow  the  geometric  spiders  fix  their  nets.  One  excuse 
for  them  is,  that  these  insects  generally  begin  their  ope- 
rationfi  in  the  night,  so  that,  though  it  is  very  easy  to 
^e  them  spinning  their  concentric  circles,  it  is  seldom 
that  they  can  be  caught  laying. the  foundations  of  thc^ir 
snares.    Yet  doubtless  the  lucky  moment  might  be  bit 

»  Hist,  Jnim.  Ang,  p. 7.  '  b  Plin.  Hi9t.  NaL  K  x'u  c.  IT. 
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bj  HA  aUmtiva  oteerver,  i^nd  I  sh^U  be  glad  if' W](*  0tir 
temipt  W  describe  their  more  ordinary  operations  ftbQ\|)d 
ii^luM  yov  to  aim  at  signalizing  yourself  by  the  4^* 
covery, '  If  you  fiuled  in  solving  ev^ry  dijfficulty,  you^ 
would  at  lea«(  be  rewarded  by  witnessing  their  Indus- 
tsy,  ingenuity,  and  patience. 

For  the  latter  virtue  they  have  no  Qinall  occasion* 
Incapable  of  actively  pursuing  their  prey,  they  are  de- 
pcmdent  upon  what  chance  conducts  ii^to  their  toil% 
which,  especially  those  spcead  in  neglected  buildings, 
eAen  vwiain  for  a  long  perioA  esKpty*  Even  the  geo- 
metrical spiders,  which  fix  themsdves  in  the  midst  of 
a  weU^peopled  district  in  the  open  air,  have  frequently 
t9  sustain  a  protracted  abstinence.  A  contiiiiied  storm 
of  wind  and  rain  will  demolish  their  n^ts,.  and  preclude; 
tfcff  possibility  of  ijecoi»structing  them  km  m^Mi^y  days 
on  sometime^  weeks,  during  whidi  not  a  singl^^  gnat 
negates  their  sharp-set  appetiteflw  Aj^  niMa  at  li^igth: 
fermed  anew  or  repaired)  an  unlucky  b^  or  li^a^^  or 
1^  overgravn  fly,  wUl  perversi^ly  enlangkr  itself  in 
^Is  not  intended  for  insects  of  its  butt,  ted  ia  dis^-/ 
gaging  itself  once  more  leave  the  net  in  ruin.-^AU 
ttte^  firials  move  not  our  philosophic  race,.  They  pa«: 
tiently  sit  in  their  watching^place  in  the  same  posture^, 
ainyreely  e¥er  starring  but  when  the  expected  prey  ap- 
yeami  And  however  repeatedly  their  nets  are  i^jiuood 
or  ^esti^oyedy  aa  long  as  their  store  of  silk  is  mfi9^ 
kausted,  4bey  repair  or  reoonstructr  them  without  loss^ 
o^timoi* 

IJke  wd)  of  :a  house  spider  will,  with  ocoamnalre- 
pairS),  serve  for  a  considerable  period;  but  the  nataof 
the  gQQiHiQtriQ  si^d^rs  are  in  &vQUJrab)e  w^Ath^  re- 
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Jiewedeitlierwliolly,  or  at  least  their  coneeatriecircleB, 
>e very  twenty-four  hours,  e^en  when  iaot  appi^ently 
injured.  This  difference  in  the  operations  of  the  two 
tribes  depends  upon  a  very  remarkable  peculiarity  in 
the  eonfoTtnation  of  their  snares*  The  threads  of  the 
botose  spider's  web  are  allof  the  same  kind  of  silk^  aAd 
flies  are  caught  in  them  from  their  elaws  becoming  eh- 
tongled  in  the  fine  mieshes  which  form  the  texttire. 
Chi  the  other  hand  the  net  of  the  garden  spider  is  ootn- 
pofled  of  two  distinct  kinds  of  silk;  that  of  the  radii  not 
edhesir^,  that  of  the  circles  extretnely  viscid  ^^  The 
-eause  of  this  difference,  which,  when  it  is  cotisiderc4 
thai  both  sorts  of  silk  proceed  from  the  same  instru- 
•meiit,  is  trilly  wonderful,  may  be  readily  perceived.  If 
you  examine  a  newly  formed  net  with  a  microsbope, 
you  will  find  that  the  threads  composing  the  outline 
And  the  radii  ai^  simple,  those  of  the  circles  elogely 
«ttidded  with  minute  dew-liiieglobules^  which  from  the 
elasticity  of  the  thread  are  easily  separable  from  each 
othen  That  these  are  in  fyct  globules^  of  viscid  gilm^ 
J0  proved  by  their  adhering  to  the  finger  and  retaining 
^Aist  thrown  upon  the  net,  while  the  unadhesive  radii 
and  exterior  threads  remain  unsoiled.  It  is  th^se 
^mmed  threads  alone  which  retain  the  insects  that  fly 
into  the  net;  and  as  they  lose  their  viscid  properties 
by  the  action  of  the  air,  it  is  necessary  that  they  sjiould 
be  freijuently  renewed. 

•  In  this  renewal,  as  above  hintisdy  the  geometrical 
spiders  are  constantly  regulated  by  the  future  proba- 
Me  stftte  of  thj0  atmosphere^  of  which  they  have  such  a 

tf  Uaj  dot  the  spiniiere  fnfrfiti^tfdby  LeeiiWe&b6etE:  {stii  d^dfe  p,  4GS; 
Hole)  be  peculiar  to  the  retiary  spiden,  and  fvrniph  tllii  viscid  t^ead } 
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nice  perception,  that  M.  Q.  D^Isjonvdl,  to  WboQi  we 
^^re  indebted  for  the  fact,  has  proposed  them  as  most 
accurate  barometers.  He  asserts  that  if  the  weather'^ 
about  to  be  variable,  wet  and  stormy,  the  main  threads 
which  support  the  net  will  be  ceirtainly  short;  but  if 
fine  settled  weather  be  on  the  point  of  commencing, 
these  threads  wi  11  be  as  invariably  very  long  *.  Without 
going  the  length  with  M.  D^Isjonval  of  deeming  his 
discoveries  important  enough  to  regulate  the  march  of 
armies,  or  the  sailing  of  fleets,  or  of  proposing  that  the 
first  appearance  of  these  barometrical  spiders  in  spring 
should  be  announced  by  the  sound  of  trumpet,  I  have 
reason  to  suppose  from  my  own  observations  that  his 
statements  are  in  the  main  accurate,  and  that  a  very 
good  idea  of  the  weather  may  be  formed  from  attend- 
ing to  these  insects. 

The  spiders  which  form  geometrical  nets  differ  from 
the  weavers  also  with  respect  to  the  situation  in  which 
they  watch  for  their  prey.  They  do  not  conceal  them- 
efelves  under  their  net,  but  are  placed  in  the  centre 
with  their  head  downwards,  and  retire  to  a  little  apart- 
ment formed  on  one  side  under  some  leaf  of  a  plant,  only 
'  when  obliged  by  danger  or  the  state  of  the  weather; 
The  moment  an  unfortunate  fly  or  other  insect  touches 
the  net,  the  spider  rushes  towards  it,  seizes  it  with  her 
fangs,  and  if  it  be  a  small  species  at  once  carries  it  to 
her  little  cell,  and,  having  there  at  leisure  sucked  its 
juices,  throws  out  the  carcase.  If  the  insect  be  larger 
and  struggle  to  escape,  with  surprising  address  she  en- 
velops it  with  threads  in  various  directions,  until  both 

st$  wings  aiid  legs  being  effectually  fastened,  she  carries 

» 

'     '  •  Bre9,  La  Flore  des  Imed^pkilcs^  l^% 
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it  off  to  ber  den.  If  the  captured  insect  be  a  bee  or  a 
large  fly  so  strolig  that  the  spider  is  sensible  it  is  more 
than  a  match  for  her,  she  never  attempts  to  seize  or  even 
entangle  it,  but  on  the  contrary  assists  it  to  disengaige 
itself,  and  often  breaks  off  that  part  of  the  net  to  which' 
it  hangs,  content  to  be  rid  of  such  an  unmanageable  in« 
truder  at  any  price. — ^When  larger  booty  is  plentiful, 
these  spiders  seem  not  to  regard  smaller  insects.  I 
have  observed  them  in  autumn,  when  their  nets  were 
almost  covered  with  the  Aphides  which  filled  the  air, 
impatiently  pulling  them  off  and  dropping  them  un-> 
touched  over  the  sides,  as  though  irritated  that  their 
me^es  should  be  occupied  with  such  insignificant  game. 
— ^A  species  of  spider  described  by  Lister,  (A.  conicdj) 
more  provident  than  its  brethren,  suspends  its  prey  in 
the  meshes  above  and  below  the  centre,  and  it  is  not 
uncommon  to  see  its  larder  thus  stored  with  several 
flies*. 

You  must  not  infer  that  the  toils  of  spiders  aire  in 
everypartof  the  world  formed  of  such  fragile  materials 
as  those  which  we  are  accustomed  to  see,  or  that  they 
are  every  where  contented  with  small  insects  for  their 
food.  An  author  in  the  Philosophicat  Transactions  as- 
serts, that  the  spiders  of  Bermudas  spin  webs  between 
trees  seven  and  eight  fathoms  distant,  which  are  strong 
enough  to  ensnare  a  bird  as  large  as  a  thrush^.  And  Sir 
6.  Staunton  informs  us,  that  in  the  forests  of  Java, 
spiders'  webs  are  met  with  of  so  strong  a  texture  as  to 
require  a  sharp  cutting  instrument  to  make  way  through 
them^ 

«  Lister,  HUt.  Anim.  Ang.  S2,  tiL  4.  b  Phil.  Tr.  1668,  p,  798. 

c  Emboitjf  to  CAsfia,  i«  343. 
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Hot  must  y<Mi  siippm^  fhat  all  the  spiders  of  tliii( 
<^UBtry.  wbkh  eatdi  their  prey  by  m^aiis  of  snares^  fol^, 
low  the  smnA  plan  in  constructis^  them  as  the  weaver^ 
and  geometriciaiis  whpse  aperations  I  have  eodea- 
vourod  to  describe.  Thei  fdrm  of  their  spares  and  the^ 
situation  in  which  they  place  them  are  so  various,  that 
it^  is  impossible  to  enumerate  more  than  a  few  of  th<^ 
most  remarkable.  Aranea  tabj/riuthica^  L.  extends  ovec 
the  blades  of  grass 'a  large  white  horizontal  net  hairing 
at  its  margin  a  cylindrical  cell^  in  the  bottom  of  which, 
secure  from  birds  and  defended  frpm  the  rays  of  the^ 
sun,  the  spider  lies  concealed,  whence  on  the  slightest 
moveipent  of  her  net  she  rushes  out  upon  her  prey, 
ji.  laUnSy  F.,  conceals  ifSelf  under  a  sjrnall  net  spun 
upon  the  upper  surfiice  of  a  leaf,  and  thetice  seizes  upon 
apy  insect  that  chances  to  pass  over  it.  A.  i^^guUata^ 
Rossi,  forms  under  stones  and  in  slight  furrows  in  the. 
ground  a  net  consisting  of  threads  spun  without  any 
regularity  in  all  directions,  but  so  strong  as  to  entrap 
grass'hoppers,  which  are  said  to  be  its  principal  food; 
and  a  similar  inartificial  snare  of  simple  threads  is, 
often  spun  in  windows  hyA.  bipultctiita^  L.  a^  several 
other  species.  A,  senocuiata  and  its  affinities  conceal 
themselves  in  a  long  cylindrical  straight  silken  tub^ 
from  the  mouth  pf  whi<;h  they  stretch  out  their  six  an* 
^rior  feet,  whose  extremities,  rest  upon  as  many  dii;; 
verging  threads :  thus,  as  soon  as  au  insect  walks  across 
any  of  the  threads  (which  are  eight  or  ten  inches  long)^ 
^he  insect's  toes  give  it  warning  of  prey  being  at  hand) 
^vhen  it  rushes  out  and  seldom  fails  to  secure  its.victij^* 

**  The  spider's  to\ich  h6w  exqiiisiteljrfine  ! 
Feels  at  each  thread,  aad  lives  along  f he  line.^ 
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Jiff  Homberg  t^lls  us  that  be  has  seen  a  vigorous  wasp 
parried  off  an4  destroyed  by  one  of  these  species. 

The  spiders,  to  which  I  have  hitherto  adverted,  seizd 
their  prey  by  means  of  webs  or  nets^,  but  a  very  larg« 
number,  though,  like  the  former,  they  spin  silken  cor 
coons  for  containing  their  eggs,  never  employ  the  saiii« 
material  in  constructing  similar  snares,  of  which  they 
make  no  use^ 

These  may  be  separated  into  two  grand  divisions  i 
|he  first  comprising  those  which  conceal  themselves 
dnd  lie  in  ambuscade  for  their  prey,  and  sometimes  run 
ftfter  it  to  a  short  distance ;  the  second,  those  which  ar^ 
constantly  roaming  about  in  every  direction  in  search  of 
^t,  find  seize  it  by  open  violence.  The  former  Walcker 
naer,  in  his  admirable  work  on  spiders,  has  designated 
Jby  the  name  of  Vagrants ,  the  latter  by  that  of  Hunters ; 
i;erming  those  already  mentioned  which  spin  webs  and 
jiets,  Sedentaries :  if  to  these  you  add  the  Swimmers^ 
pr  those  species  which  catch  their  prey  in  the  water, 
you  will  have  an  idea  of  the  general  manners  of  the 
whole  race  of  spiders, 

Th^  artifices  of  that  tribe  which  l^alckenaer  has 
named  vagrants  are  various  and  singular.  A.  holose^ 
ricea  and  many  other  species  conceal  themselves  in  a 
little  cell  formed  of  the  roUed-up  leaf  of  a  plant,  and 
thence  dart  upon  any  insect  which  chances  to  pass ; 
while  A.  atrox  and  its  affinities  select  for  tl\eir  place  of 
^mbush  a  hole  in  a  wall,  or  lurk  behind  a  stone,  or  in 
the  bark  of  a  tree.  A.  calycina  more  ingeniously  places 
herself  at  the  bottom  of  the  calyx  of  a  dead  flower,  and 
pounces,  upon  the  unwary  llies  that  come  in  search  of 
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'  honey;  and  A.  arundinacea  buries  herself  in  the  thick 
paniele  of  a  reed,  and  seizes  the  luckless  visitorsenticed 
to  rest  upon  her  silvery  concealment.  Many  of  this 
tribe  at  times  quit  their  habitations,  and  by  various 
stratagems  contrive  to  come  within  reach  of  their  preyy 
as  by  pretending  to  be  dead,  hiding  themselves  behind 
any  slight  projection,  &c.  A  white  species  I  have  often 
observed  squatted  in  the  blossom  of  the  hawthorn  or  - 

.  on  the  flowers  of  umbelliferous  plants,  and  is  thus  ef^ 
lectually  concealed  by  the  similarity  of  colour. 

Foremost  amongst  the  spiders  comprehended  by 
Walckenaer  under  the  general  name  of  hunters,  which 
search  after  and  openly  seize  .their  prey,  must  be  enu* 
laerated  the  monstrous^,  avkulfiria^  at  least  two  inches 
long,  which  takes  up  its  abode  in  the  woods  of  Scvth 
America,  and  has  been  reputed  to  seize  and  devour 
even  small  birds ;  but  this  is  wholly  denied  by  Langs-* 
dorf  who  declares  that  it  eats  only  insects^.  This  spe«* 
cies,  as  well  as  another  tropical  one,  A,  venatoria^  the 
European  A.  cementaria,  and  many  others,  construct 
in  the  ground  very  singular  cylindrical  cavities,  and 

•  therein  carry  and  devour  their  prey.  These,  being 
rather  the  habitations  of  insects  than  snares,  I  shall 
describe  in  a  subsequent  letter.  A.  saccata^  the  species 
whose  affection  for  its  young  I  have  before  detailed, 
and  not  a  few  others  of  the  same  family,  common  in 
this  country,  in  like  manner  seize  their  prey  openly, 
and  when  caught  carry  it  to  little  inartificial  cavities 
under  stones.  A,Jimbriata^  L.  hunts  along  the  margins 
of  pools ;  and  Lycosa  piratica  of  Walckenaer  and  its 
congeners  not  only  chase  their  prey  in  the  same  situ* 

«  Bemerkungen  auf^ner  Beise  um  die  WeXL  i.  63. 
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jation,  but,  Tentuiing  to  skate  upon  the  surfincc  of  tb# 
i?rater  itself, 

^^  •  •  .  •  bathe  uDwe^  their  oiljr  forms,  and  dwell 
With' feet  repulsive  on  the  dimpfling  well." 

The  Rev.  R.  Sheppard  has  often  noticekl  in  the  fen 
ditches  of  Norfolk  a  very  large  spider  whieh  aetiHify 
Ibrins  a  raft  (or  the  purpose  of  oh^mmiQ§  its  prey  with 
.more  foeility .  Keeping it»  ^Mion  upon  a  ball  of  weed* 
mbottt'thFee  inefaes  in  diameter,,  jjrobably  held  together 
by  slight  silken  cords,  it  is  wafted  along  the  surface  of 
the  water  upon  this  floating  island,  which  it  quits  thie 
mokient  it  i^ees  a  drowning  insect — ^not,  as  you  may 
-conceive,'  for  the  sake  of  applyii^  to  it  the  process  of 
the  Humane  Society,  but  Of  hastening  its  exit  by  a 
more  speedy  engine  of  destruction.  The  booty  thus 
fleized  it  devours  at  leisure  upon  its  raft,  under  which 
it  retires  when  alarmed  by  any  danger. 

The  last  of  the  tribe  of  hunters  thatit  is  necessary  to 
partiexdartase,  are  those  which,  like  the  tigera  amongst 
the  larger  animals,  seize  their  victims  by  leaping  upon 
them.  To  this  divison. belongs  a  very  pretty  small 
banded  species,  A.  scenica^  which  in  summer  may  be 
seen  running  on  every  wall. 

To  Walckenaer's  swimmers y  the  last  of  his  grand 
tribes  of  spiders,  including  Arunea  aguatica^  L.  &c.^ 
the  first  line  of  the  above  quotation  from  Dr*  Darwin  it 
particularly  applicable ;  for  these  actually  seize  their 
food  by  diving  under  the  water,  their  bodies  being  kept 
unwet  by  a  costing  of  air  which  constantly  surrounds 
them.— Thus  one  single  race  of  insects  exemplify  in 
miniature  almost  all  the  modes  of  obtaining  food  which 
prevail  amongst  predaceous  quadrupeds— the  aada- 
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.  cious  attack  of  the  lion;  the  wily  'Bpriiig  of  tMe  tt^lsr; 
the  sedentary  cunning  of  the  lynx ;  and  the  aiiij>hibk>ii8 
dexterity  of  the  otter. 

This  general  view  of  the  fstratageme  by  which  the 
fipid^r  tribe  obtain  their  food,  imperfect  as  it  is^  will,  I 
trust,  haye  interested  you  sujficiently  to  drive  away  the 

.^s^iattons  of  disgust  with  which  you,  like  almost 
0very  on^  else,  have  probably  been  accustoined  to  re* 
gard  these  inseets.  Instead  of  considering  them  as  ire* 
pulsive  compounds  of  cruelty  and  lerodty,  you.  will 
henceforward  see  in  their  procediires  only  the  ingt^ 
liious  contrivance  of  patient  and  industrious  hunters, 
who,  while  obeying  the  great  law  of  nature  in  procu* 
ring  their  sustenance,  are  actively  serviceable  to  the 

.  human  race  in  destroying  noxious  insects,  Yo^  will 
ullow  the  poet  to  stigmatise  them  aa 

'^ J .  cunning  and  fierce, 

Mixture  abhorred  !'* 

but  you  will  see  that  these  epithets  are  in  reality  as 
unjustly  applied  to  them  (at  least  with  reference  to 
the  mode  in  which  they  procure  their  necessary  sub^ 
sistence)  as  to  the  patient  sportsman  who  lays  sHares 
for  the  birds  that  are  to  .serve  for  the  dinner  of  his 
family ;  and  when  you  hear 

^^ the  fluttering  wing 

And  shriller  sound  declare  extreme  distress,^' 

you  will  as  little  think  it  the  part  of  true  mercy  to 
stretch  forth  ^'  the  helping  hospitable  hand  '^  to  the 
entrapped  fly  as  to  the  captive  birds.  The  spider  re-* 
quires  hia  meal  as  well  as  the  Indian :  and^  however 
to  our  wea^  capacity  the  great  law  of  creation  ^^  eat 


<M;\6  ^%m**  mAy  seem  cruel  ot  ucknee^sKai^kBc^wiig: 
^U  we  dp  tbcit  it  is  the  ordinance  of  a  beneficent  B^ng^,. 
^h%  do^9  aU  things  well,  and  that  in  fact  the  sum  pf 
l^ltj^nQ^s  iQ  greatly  augn[ien,ted  by  it,  no  man,  wW- 
dfoes  not  liet  a  morbid  sensibility  get  the  better  of  Msh 
ji|dg^|6eivt,  will,  on  account  of  their  subjection  to  thid 
mle^  look  t|p<Hi  predaeeoiis  animals  with  aUiorrenee. 

One  more  instance  of  the  stratagems  of  insects  in 

procuriQg  tlif  ir  grey  sh^ll  conclude  this  letter*  Other 

e;xappl^awght  he  a4du6ed,  but  the  enumeration  would 

l>e  tedious.    This^  Skno  an  order  of  insects  widely  dif^ 

ferii^g  from  t|iat  which  includes  the  race  of  spiders,  is 

p^hf^s  ipore  ci|^iou9^and  interesting  than  any  of  those. 

Illtjieyta  r-e^^d.  The  insect  to  which  I  allude,  an  in^ 

l^a^llMM^t  of  the  south  of  Surope,  is  the  larva  of  a  spe^' 

Qies  of  ant*liiO]|  (M^f^mekon^  L.)^  so  called  from  Ob 

fljpgular  manners  in  th£9.  $tate.    It  belongs  to  a  genus 

iH^neen  the  dragon-fly  and  the  Hemerobius.    Wheit 

4UU  grown  itS:  length  is  about  half  an  inoh:  in- shape  it 

lioa  a  slight  resem^an^e  to  a  wood-louse,  but  the;out« 

Une  of  tbe  body  is  moipe  triangular,  the  anterior  part 

being  considerably  wi^r  than  the  posterior :  it  has  six 

J0g$^  and  the  mouth  is  furnished  with  a  forceps  consist- 

kBg  of  two  incurved  jaws,  which  give  it  a  forniidable 

lf)|^arance^    If  we  looked  only  at  its  external  con* 

{pisiiiation  and  habits,  we  should  be  apt  to  Qonclude  tt 

01%^  of  the  most  helpless  animals  in  the  creation.     Its 

$Ql6>food  is  the  juices  of  other  insects,  particularly  ants, 

boikat  the  first  view  it  seems  impossible  t-hat  it  sboulA 

«f  cor  tiecure  a  single  meal..    Not  only  is  its  pace  slow^ 

aELATfiXLX.  Fig.  S. 


l^ut  it  tBMi  walk  in  no  other  direction  ihM  baekMardsf 
you  may  judge,  therefore,  what  would  be  such  a  hun-* 
ter^s  chance  of  seizing  an  active  ant.  Nor  would  a 
stationary  posture  be  morie  fkvourable;  for  its  grim 
aspect  would  infollibly  impress  upon  411  wanderers  the 
prudence  of  keeping  at  a  respectful  distance.     What 

.  then  is  to  become  of  our  poor  ant-lion  ?  •  In  .it&  appetite 
it  is  a  perfect  epicure,  never,  however  great  may  be 
its  hunger,  deigning  to  taste  of  a  carclase  unless  it  has 
previously  had  the  enjoyment  of  killing  it ;  and  then' 
extracting  only*  the  finer  juices.  In  what  possible  way- 
can  it  contrive  to  supply  such  a  succession  of  delicacies, 
when  its  ordinary  habits  seem  to  unfit  it  for  obtaining 
even  the  coarsest  provision  ?  •  Yoii  shall  hear.  It  ac- 
compUshes  by  artifice  what  all  its  open  efibrts  would 
have  been  unequal  to.  It  digs  in  loose  sand  a  conical 
pit,  in  the  bottom  of  which  it  coiiceals  itseli^  al^d  there 
seizes  upon  the  insects  which,  chancing  to  stumble  over 
the  margin,  are  precipitated  down  the  sides  to  the  cen- 

,  tre.  "  How  wonderful! "  you  exclaim :  but  you, will 
be  still  more  surprised  when  I  have  describedthe  whole 
process-by  which  it  excavates  its  trap,  and  the  inge'* 
nious. contrivances  to  which  it  has  recourse. 

Its  first  concern  is  to  find- a  soil  of  loose  dry  sand,  in 
\he  neighbourhood  of  which,  indeed,  its  provident  mo- 
ther has  previously  taken  care  to  place  it,  and  in  a 
sheltered  spot  near  an  old  wall,  or  at  the  fi>ot>bf  a  tree< 
This  is  necessary  on  two  accounts:  the  prey  most  ac- 
ceptable to  it  abounds  there,  and  no  other  soil  would 
suit  for  the  construction  of  its  snare.  Its  next  step  is 
to  tiface  in  the  sand  a  circle,  which,  lilj^e  the  furrow  with 
which  Romulus  marked  out  the  limits  of  his  new  city, 
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il^  to.  determine  the  extent  of  its  future  abode.    This 
being  don%  it  proceeds^to  excavate  the  cavity  by  throw** 
ing  out  the  sand  in  aimofle  not  less  singular  than  effec- 
tive. Placing  itself  in  the  inside  of  the  circle  which  it  ' 
has  traced,  it  thrusts  the  hind  part  of  its  body  under  the 
SBnd,  and  with  one  of  its  fore-legs,  serving  as^a  shovel, 
it  charges  its  flat  and  square  head  with  a  load,  which 
it  immediately  throws  over  the  outside  of  the  circle, 
with  a  jerk  strong  enough  to  carry  it  to  the  distance  of 
several  inches.  This  little  manoeuvre  is  executed  with 
surprising  promptitude  and  address.  A  gardener  doesf 
xiot  operate  s6  quickly  nor  so  well  with  his  spade  and 
Ms  foot,  as  the  ant-lion  with  its  head  and  leg. — ^Walk- 
ing backwards,  and  constantly  repeating  the  process, 
i|;  soon  arrives  at  the  part  of  the  circle  from  which  it  set 
out.  It  then  traces  a  new  one,  excavates  another  fur- 
row in  a  similar  manner,  and  by  a  repetition  of  these, 
operations  at  length  arrives,  at  the  centre  of  its  cavity. 
One  circmnstance  deserves  remark — that  it  never  loads 
its  head  with  the  sand  lying  on  the  outside  of  the  circle, 
thoiigb  it  would  be  as  easy  to  do  this  with  the  outward 
leg,  as  to  remove  the  sand  within  the  circle  by  the  inner 
leg.    But  it  knows  that  it  is  the  sand  in  the  interior  of 
the  circle  only  that  is  to  be  excavated,  and  it  therefore  ' 
'  constantly  uses  the  leg  next  the  centre.  It  will  readily 
occur,  hjQ^wever,  that  to  use  one  leg  as  a  shovel  exclu- 
sively throughaut  the  whole  of  such  a  toilsome  opera- 
tion, would  be  extremely  wearisome  and  painful.  For 
this  difficulty  our  ingenious  pioneer  has  a  resource. 
After  finishing  the  excavation  of  pne  circular  furrow^  it 
traces  the  next  in  an  opposite  direction ;  and  thus  alter- 
\  nately  exercises  each  pf  its  legs  without  tiring  either.  ^ 


4^  ^6d  of  Insects; 

In  the  course  of  its  laboiirs  it  frequently  ineets  wit8 
small  stones :  these  it  places  Upon  its  head  one  by  onef 
and  jerks  over  the  margin  of  the  pit.   But  sometimes^ 
trhen  near  the  bottom,  a  pebble  presents  itself  of  a  ^id 
to  lar^  that  thid  process  is  impossible^  its  head  noi 
being  aufiieiently  btoald  and  strong  to  bear  so  great  a 
weight,  and  thei  height  being  too  considerably  to  admit 
tyfprojeii^ing  so  large  a  body  to  the  iop.    A  more  im- 
patient labourer  would  despair,  but  not  so  our  insecti 
A  new  plan  is  adopted.    By  a  manoeuvre^  n6i  easily 
diei^ibed,  it  lifts  the  stoiie  upon  its  back,  keep^  it  in  a 
steady  position  by  an  alternate  motion  of  the  segments 
Which  compose  that  part ;  and  carefdUy  walking  up  the' 
asffent  with  the  burthen,  deposits  it  on  the  outside  of 
the  margin.  When,  as  occasionally  happens,  the  stonef 
is  round,  the  labour  becomes  most  difficult  and  painful; 
A  spectator  watching  the  motions  of  the  ant-lion  feelsf 
an  inejcpressible  interest  in  its  behalf.   He  sees  it  with' 
itest  exertion  elevate  the  stone,  and  begin  its- arduous 
retrograde  asceitt  t  at  every  moment  the  burthen  tot- 
ters to  one  side  or  the  other :  the  adroit  porter  lifts  up* 
the  segments  of  its  back  to  balance  it,  aiid  has  already 
nearly  reached  the  top  of  the  pit^  when  a  stumble  of  a 
jolt  mocks  all  its  efforts,  and  the  stone  tumbles  head- 
long to  the  bottom.  Mortified,  but  not  despidring,  the^ 
ant-Uoti  returns  to  the  charge ;  again  replaces  the  stone^ 
onr  its  back ;  again  ascends  the  side^  and  artfully  avails^^ 
himself,  for  a  road,  of  the  channel  formed  by  the  ifall- 
ing^  stone,  against  the  sides  of  which  he  can  support  Bi^ 
load.  This  time  possibly  he  succeeds ;  or  it  maybe,  as 
is  often  the  case,  the  stone  again  rolls  down.    When' 
thus  unfortunate^  our  little  Sisyphus  has  been  seen  si^^ 
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UmB^paAeiMy  to  f  enew  hid  ^iUmptj  and  was  at  last,  as 
-gwgh  Irferae  iresolutioa  daserv^d,  suceessfuL  It  is  only 
after  a  series  of  trials  have  domsmstrated  the  impossi^ 
bjlity:  of  succeeding  that  otnr  engineer  yields  to  fate, 
and,  quitting  hifilialf*«xoavated  pit,  begins  the  forma* 
tioA  of  anolher. 

When  all  obstaeles  are  overomiie,  aad  the  pit  is 
finished,  it  presents  itself  as  a  conical  hole  rather  morir 
than  tvm  inches  deep,  gradjaally  contracting  to  a  point 
at  tihebottom,  and  about  Uiree  inches  wide  atlhe  top*. ' 
The  antdion  now  takes  its  station  at  the  bottom  of  the) 
pit,  ;and, 'that  its  grnff  appearance  may- not  scare  the' 
fMissei!^^s.wl»eh'approftch  its  dei^,  covers  itself  with' 
aand  alLeiseept  the  points  of  its  expanded  forceps.  It 
is  not  long  before  an  ant  on  its  travels,'feariDg  no  harm^ 
elepB  upoatiie  margin  of  the  pit,  either  acctdentally  or 
for  the  .purpose  of  exploring  the  depth  below.    Alas  J 
its  euriosHy  is  dearly  gratified.    The  faithless  sand* 
ftUdesirom. under  its  feet^  its  struggles  but  hasten  its 
descent;  and  it  is  precipitated  headlong  into  the  jaws 
o£  the  concealed  devourer.    Sometimes,  however,  it 
idmaoes  that  the  ant  is  able  to  stop  itself  midway,  and 
with  aU  haste  scrambles  up  again.     No  sooner  does 
the  ant4ion.peroei]re  this,  (for,  being  furnished  with 
six  ey^  on  eadi  side  of  his  bead,  he  is  sufficiently 
sbarii-sigh^f ) .ihan^  shaking offhis  inactivity,  he  has* 
tily  Bbov;els  loads»pf  sand  upon  his  bead^  and  vigorously 

a  The  nests  «f4hbAii»al  wbUsbl.sav  at  FoataloMeftii  were  teai^y 
haii  ih^^^imepuoi^  here  givm,  birt  Uiey  migbt  prpli^Ujf  be  yottD^er  in- 
sects. I  kept  one  in  a  box  of  sand  several  days,  in  which  it  regularly 
formed  its  pit,  whenever  obliterated  by  (shaking.  The  bottom  of  the  box 
unfortunately  came  out  as  I  was  upon  my  return  to  England,  and  the 
animal  was  kiUed* 
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throwi  them  up  in  quidL  snccaaticui  upon  the  eactpiiig' 
ittBect)  which)  attacked  by  such  a  heavy  diower  firoas 
above,  and  treading  on  ao  unstable  a  path,  is  almost  iih' 
eyitably  carried  to  the  bottom,  ^he  instant  his  irictim 
is  fairly  within  reach,  the  antrlion  seizes  him  between 
bis  jaws,  which  are  admiraUe  instruments,  at  the  same 
time  hooked  fbr  holding,  and  hollow,  furnished  with  a 
lateral  pistou,  for  sucking,  and  at  his  leisure  extract? 
ing  aU  the  jnices  of  the  body,  regales  upon  formic  aeid. 
Hie  dry  carcase  he  subsequently  jerks  out  of  his  den, 
timt  it  may  not  encumber  him  in  his  future  contests,  or 
betray:  the  ^^  horrid  secrete  of  his  prison-house :  '^  and 
if  the  sides  of  the  pit  have  received  any  damage,  he 
leaves  his  concealment  for  awhile  to  repair  it:  whkli 
having  done,  he  resumes  his  station. 

In  this  manner  in  ite  larva  state  this  kiseet  lives 
rietoly  two  years,  during  all  which  time  it  reemves  no 
food  but  what  has  been  cau^t  through  the  artified 
above  described.  Though  all  living  insects  are  equaHy 
acceptable  to  it,  as  the  winged  tribe  can  easily  take 
flight  from  its  [Ht  should  they  chance  to  fall  into  it,  its 
prey  consists  chiefly  of  apterous  species,  of  which  ant^ 
form  by  for  the  largest  portion,  with  occasionally  an 
unwary  spider  or  wood'-loilse.  When  the  full  period  of 
its  growth  is  attained  it  retires  under  the  sftnd;.  spins 
with  its  aims  a  silken  cocoon ;  remains  a  durysldis  i^fetr 
Kfeeks^  ^d'then  breaks  forth  a  four- winged  intodtve^ 
stembling,.  as  before  observed,  the  dragontfly  boA  m 
appearam;e  and  manners,  and  preying  in  like  manner 
<>n  moths,  butterflies,  and  ojther  insects^. 

The  lai^ya  otM^rmeleonformicarius  is  not  the  oi^y. 

a  Reatim.  vi.  33S-7S.     Bonnet,  ii.  380. 
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insect  which  avails  itself  of  a  trap  for  obtaining  its  prey. 
A  plan  in  most  respects  similar  is  adopted  by  that  of  a 
fly  (Rhagio  Vermilio^  F.)  in  form  somewhat  resem- 
bling the  common  flesh  maggoti  This  also  digs  a  fiin* 
nel-shaped  cavity  in  loose  earth  or  sand,  but  deeper 
in  proportion  to  its  width  than  that  of  M.formicariuSy 
and  excavated  not  by  regular  4ireles,  but  by  throwing 
out  the  earth  obliquely  on  all  sides.  When  its  trap  is 
finished,  it  stretches  itself  near  the  bottom,  remaining 
stiff  and  without  motion  like  a  piece  of  wood,  and  the 
last  Segment  bent  at  an  angle  with  the  rest  so  as  to 
Ibfm  a  strong  point  df  support  in  the  struggles  which 
it  often  necessarily  has  with  vigorous  prey.  The  mo- 
ment an  insect  falls  into  the  pitfall,  the  larva  writhes 
itself  round  it  like  a  serpent,  transfixes  it  with  its  man- 
dibles, and  sucks  its  juices  at  its  ease.  If  the  insect 
escapes,  the  larva  casts  above  it  jets  of  sand  with  sur- 
prising rapidity*. 

I  am,  &c.  '. 

•L  Bonnet,  ix.  414.    De  Geer,  ti.  168. 1.  10. 
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ffABlTATlONS  OF  INSECTS. 

In  forming  an  estimate  of  the  civilization  and  intellec* 
tual  progress  of  a  newly  discovered  people^  we  usually 
pay  attention  to  their  buildings  .and  other  proofs  of 
architectural  skill.  If  we  find  them,  like  the  Wretched 
inhabitants  of  Van  Diemen's  Land,  without  other 
abodes  than  natural  caverns  or  miserable  penthouses  of 
bark,  we  at  once  regard  them  as  the  most  ignorant  and 
unhumanized  of  their  race.  If,  like  the  natives  of  the 
South  Sea  Isles,  they  have  advanced  a  step  further,  and 
enjoy  houses  formed  of  timber,  thatched  with  leaves, 
and  furnished  with  utensils  of  different  kinds,  we  wet 
inclined  to  place  them  considerably  higher  in  the  scale. 
When,  as  iii  the  case  of  ancient  Mexico,  we  discover  a 
nation  fnhabiting  towns  containing  stone  houses,  regu- 
larly disposed  into  streets,  w€^  do  not  hesitate  without 
other  inquiry  to  decide  that  it  must  have  been  civilized 
in  no  ordinary  degree.  ^  And  if  it  were  to  chance  that 
some  future  Park  in  Africa  should  stumble  upon  the 
ruins  of  a  large  city,  where,  in  addition  tn  these  prooft 
of^cience,  every  building  was  constructed  on  just  gee- 
njetrical  and  architectural  principles ;  where  the  ma- 
terials were  so  employed  as  to  unite  strength  with 
lightness,  and  a  confined  site  so  artfully  occupied  as 
to  obtain  spacious  symmetrical  apartments,  we  should 
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eagerlyinquire  into  the  history  of  the  inhabitants,  and 
sigh  over  the  remains  of  a  race  whose  intellectual  ad- 
vances we  should  infer  with  certainty  were  not  inferior 
to  our  own. 

Were  we  by  the  same  test  to  estimate  the  sagacity  of 
the  different  classes  of  animals,  we  should  beyond  all 
doubt  assign  the  highest  place  to  insects,  which  in  the 
construction  of  tbeir  habitations  leave  all  the  rest  far 
behind.  The  nests  of  birds/  from  the  rook's  rude  as- 
semblage of  sticks  to  the  pensile  dwellings  x)f  the  tailor- 
bird,  wonderful  as  they  doubtless  are,  are  indisputably 
eclipsed  by  the  structures  formed  by  many  insects ;  and 
the  regular  villages  of  the  beaver,  by  far  the  most  sa- 
gacious architect  amongst  quadrupeds,  must  yield  the 
palm  to  a  wasp's  nest.  Tou  will  think  me  here  guilty 
of  exaggeration,  and  that,  blinded  by  my  attach^ient  to 
a  favourite  pursuit,  I  am  elevating  the  little  objects, 
which  I  wish  to  recommend  to  your  study,  to  a  rank 
beyond  their  just  claim.  So  far,  however,  am  I  from 
being  conscious  of  any  such  prejudice,  that  I  do  not 
hesitate  to  go  further,  and  assert  that  the  pyratnids  of 
Egypt,  as  the  work  of  man,  are  not  more  woriderful 
for  their  size  and  solidity  than  are  the  structures  built 
by  some  insects. 

To  describe  the  most  remarkiible  of  these  is  my  pre- 
sent object;  and  that  some  method  maybe  observed,  I 
shall  in  this  letter  describe  the  habitations  of  insects 
living  in  a  state  of  solitude,  and  buOt  each  by  a  single 
arclutect;  and  in  a  subsequent  one,  those  of  insects 
living  in  societies  built  by  the  united  labours  of  many! 
The  former  class  may  be  conveniently  subdivided  into 
habitations  bujlt  by  the  parent  insect,  not  for  its  owli 
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use,  but  (i^  tll0  conyeuiene^  of  it9  future  yovu^;  and 
thonewhi^  mr^  formed  by  the  insect  tbfkt  mhabit^  them 
for  iU  own  mseommOdatiQn.    To  the  ftrat  I  shall  bow 

call  your  attefntion. 

'  ...  .  .  '      t 

The  solitary  insects  which  coqstruet  habitatioiis  fat 
their  future  young  without  any  yiew  tp  their  own  ac- 
commodation) chiefly  belong  to  .the  order  Hymeno- 
ptera,  and  are  principally  differeqt  species  of  wild  bees. 
Of  these  the  most  simple  are  built  by  jif .  sucdnctajjb* 
diem  J  and  other  species  of  the  first  family  of  the  genus 
MelittOy  Kirby  (Colleiesy  LatrO*  The  situation  which 
the  parent  bee  chooses,  is  either  the  dry  earth  of  a  bank^ 
or  the  vacuities  of  stone  walls  cemented  with  earth  in- 
stead of  mortar.  Having  excavated  a  cylinder  about 
two  inches  in  depth,  running  usitally  in  a  Jtiorizontal 
direction,  the  bee  occupies  it  with  three  or  four  cells 
about  half  an  inch  long,  and  onersixth  broad,  shaped 
like  a  thimble,  the  end  of  one  fitting  into  the  mouth  of 
another.  The  substance  of  which  these  cells  are  formed 
is  two  or  three  layers  of  a  silky  membrane,  composed 
of  a  kind  of  glue  secreted  by  the.  animal,  resembling 
^old-beater's  leaf,,  but  much  finer,  and.^o  thin  and 
transparent  that  the  colour  of  an  included  object  uiay 
be  seen  through  them.  -  As  soon  as  one  cell  is  com<* 
pleted,  the  bee  deposits  an  egg  within^  and  nearly  fills 
it  with  a  paste  composed  of  poUeu  and  honey ;  which 
having  done,  she  proceeds  to  form  another  cell,  storing 
it  in  like  manner  until  the  whole  is  finished,  when  she 
carefully  stops  up  the  mouth  of  tbo  orifice  with  earth* 
Our  countryman  Grew  secimsi  to  have  found  a  series 
of  these  nests  in  a  *  singular  situation — ^the  middle  of 


HABITATIOK8  OW  IKtfiCn. 


«89 


ibe  pith  of  an  old  elder-branch — in  which  they  were 
placed  lengthwise  one  after  another  with  a  thiq  boun- 
dary between  each  ^ 

Cells  composed  of  a  similar  membranaceous  sub- 
sUuice,  but  placed  in  a  different  situation,  are  con- 
structed by  Apis  manieata^  L.   This  gay  insect  does  not 
excavate  holes  for  their  reception,  but  places  them  in 
the  cavities  of  old  trees^  or  of  any  other  object  that 
sujts  its  purpose.     Sir  Thomas  Cullum  discovered 
the  nest  of  one  in  the  inside  of  the  lock  of  a  garden- 
^te,  in  which  I  have  also  since  twice  found  them.    It 
should  seem,  however,  that  such  situati^ms  would  be 
too  cold  for  the  grubs  without  a  coating  of  some  non- 
conducting substance.    The  parent  bee,  therefore^  af- 
ter having  constructed  the  cells,  laid  an  egg  in  each^ 
and  filled  them  with  a  store  of  suitable  food,  plast^s 
them  wHh  a  covering  of  vermiform  masses,  apparently 
composed  of  honey  and  pollen;  ^nd  having  dpnethls, 
aware,  long  before  Count  Rumford's  experiments,  What 
materials  conduct  heat  most  slowly^  she  attacks  the 
woolly  leaves  of  Stocky s  lanatOy  Agrostemma  cor^na^ 
ria^  and  similar  plants,  and  with  her  mandibles^  in- 
dustriously scrapes  off  the  wool,  which  with  her  fore 
legs  she  rolls  into  a  little  ball  and  carries  to  her  nefet^ 
This  wool  she  sticks  upon  the  plaster  that  covers  her 
cellsy  and  thus  closely  envelops  them  with  a  warm  coat- 
.  ing  of  down  impervious  to  every  change  oS  tempera- 
ture'*. .        . 

a  Gfew*s  Rarities  of  Gresham  CoUedgc^  154.  Kirbj  Mou»  Ap.  w^nf/. 
1.  13i.  MtUtta.  *.  a.  -  ^ 

b  Mm,  J^.  -^H^y  l''^*  -4^  **•  c  9.  «.  Fhim  l«l«TX>bscFTfttionsI 

.«Bi  inclined  to  think  that  tbeic  cells  ndaor  ponil^tjf  ^aain  4be  case^^f  the 

hamble-bee,  be  in  fact  formed  by  the  larva  prc»rioally  to  bec^fi^Bf  a 
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The  bee  last  described  may  be  said  to  exercise  the 
trade.of  a  clothier.  Another  numerous  family  would 
be  more  properly  compared  to  carpenters,  boring  with 
incredible  labour  out  of  the  solid  wood  long  cylindrical 
tubes,  and  dividing  them  into  various  cells.  Amongst 
these,  one  of  the  most  remarkable  is  the  Apis  violacea^Jj' 
(Xjflocopa,  Latr.),alarge  species,  a  native  of  Southern 
Europe,  distinguished  by  beautiftll  wings  of  a  deep  vio- 
let colour,  and  found  commonly  in  gardens,  in  the  up- 
right putrescent' espaliers  or  vine-props  of  which,  and 
occasionally  in  the  garden  seats,  doors  and  window- 
shutters,  she  makes  her  nest*  In  the  beginning  of 
spring,  after  repeated  and  careful  surveys,  she  fixes 
upon  a  piece  of  wood  suitable  for  her  purpose,  and 
with  her  strong  mandibles  begins  the  process  of  boring. 
First  proceeding  obliquely  downwards,  she  soon  points 
her  course  in  a  directi<m  parallel  with  the  sides  of  the 
wood,  and  at  length  with  unwearied  exertion  forms  a 
cylindrical  hole  or  tunnel  not  le^s  than  twelve  or  fif- 
teen inches  long  and  half  an  inch  broad.  Sometimes, 
where  the  diameter  will  admit  of  it,  three  or  four  of 
these  pipes,  nearly  parallel  with  each  other,  are  bored 
in  the  same  piece.  Herculean  as  this  task,  which  is 
the  labour  of  several  days,  appears,  it  is  but  a  small 
part  of  what  our  industrious  bee  cheerfully  undertakes^ 
As  yet  she  has  completed  but  the  shell  of  the  destined 
habitation  of  her  offspring ;  each  of  which,  to  the  num- 
ber of  ten  or  twelve,  will  require  a  separate  and  di- 

pupa.  After  having  eaten  the  proyisioD  of  poUeu  and  hooey  with  whieli 
the  parent  bee  had  surrounded  it.  The  TermicoUr  shape,  HoweTer,  of 
the  masses  with  which  the  cases  are  surrounded,  does  not  seem  easily 
recoocileable  with  this  supposition,  unless  thev  are  considered  as  the 
fAcr  meat^^of  theJarfa.  - 
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iKtinct  apartment*  How,  you  will  ask^  is  she  to  form 
titede?  With  what  materials  can  she  construct  the 
floors  and  ceilings?  Why  truly  God  "doth  instruct 
her  to  discretion  and  doth  teach  her7'  In  excavating 
Imr  turnifl  she  has  detached  a  large  quantity  of  fibres, 
which  lie  on  the  ground  like  a  heap  of  saw-dust.  This 
material  supplies  all  her  wants.    Having  deposited  eixn 
egg  at  the  bottom  of  the  cylinder  along  with  the  requi- 
•ite  store  of  pollen  and  honey,  she  next,  at  the  height 
of  about  three  quarters  of  an  inch,  (which  is  the  depth 
of  each  cell,)  constructs  of  particles  of  the  saw-dust 
glued  together,  and  also  to  the  sides  of  the  tunnel,  what 
nay  be  called  an  annular  stage  or  scaffolding.  When 
i^B  is  sufficiently  hardened,  its  interior  edge  affords 
8Cipjf>ort>for  a  second  ring  of  the  same  materials,  and 
thus  the  ceiling  is  gradually  formed  of  these  concentric 
circles,  till  there  remains  only  a  small  orifice  in  its  ceil- 
tre,  wbicit  is  also  closed  with  a  circular  mass  of  agglu* 
tinftted  particles  of  saw-dust.    When  this  partition, 
"  whidi  server  as  the  ceiling  of  the  first  cell  and  the  floor- 
ing of  the  second,  is  finished,  it  is  about  the  thickness 
of  a  crown^piece,  and  exhibits  the  appearance  of  as 
many  concentric  circles  as  the  animal  has  made  pauses 
in  her  labour.     One  cell  being  finished,  she  proceeds 
to  another,  which  she  furnishes  and  completes  in  the 
same  manner,  and  so  on  until  she  has  divided  her  whole 
tunnel  into  ten  or  twelve  apartments.* 

Here,  if  you  have  followed  me  in  this  detail  with  the 
interest  which  I  wish  it  to  inspire,  a  query  will  suggest 
itself.  It  will  strike  you  that  such  a  laborious  under- 
taking as  the  constructing  and  furnishing  these  celk^ 
cannot  be  i^e  work  of  one  or  even  of  two  day«^  C«r^ 


sideriog  tbift  every  cell  requires  a  store  of  faoney  wd 
poUen,  not  to.be  collected  but  with  long  toil,  aiid  tliat 
a  coosiderable  interval  must  be  spent  in  agglutinatitig 
the  floors  of  each,  it  will  be  very  obvious  to  yon  that 
the  last  egg  iu  the  last  cell  must  be  laid  many  days 
after  the  first.  We  are  certain,  theceforeytliat;  the  fifst 
eg^  will  become  a  grub,  and  consequeoUy  a  perfect 
be^,  many  days  before  the  last.  What  then  becomes  of 
it  ?  you  will  9tsk.  It  is  impossible  that  it  isbouLd  nu^e 
.  its  escape  through  devenBuperincumbeat  pells  without 
destroying  the  immature  tenants ;  and  it  s^ems  equally 
impossible  that  it  should  remain  patien^y  in  confine- 
ment below  them  until  they  ai:e  all  disclosed.  Thk 
dilemma  our  heaven^taught  architect  has  provided 
against.  With  forethought  never  enough  to  be  ad- 
mired she  has  not  constructed  her  tuni^el  with  one  open- 
ing only,  but  at  the  further  end  has  pierced  anat^ 
.  orifice,  a  kind  of  back-door,  through .  w|iich  the  insects 
produced  by  the  first-'laid  eggs  successively  emerge 
into  day.  In  fact,  all  the  young  bees,  even  the  uf^r- 
most,  go  out  by  this  road ;  for,  by  an  exquisite  ijpstinct, 
each  grub,  when  about  to  become  a  pupa^  placesitself 
in  its  cell  with  its  head  downwards,  and  thus  is  nec^ 
sitated,  when  arrived  $tt  its  last  state,  to  piereeits  ceU 
in  this  direction  \ 

Cerutina  alhUabri$  of  Spin9ll^  who  has  given  an  in* 
teresting  account  of  its  manners,.  (Profoptf,  F.,  MdU- 
i9t  *.  b.  Kirby,)  forms  its  cell  upon  the  general. plan  of 
the  bee  just  described,  but,  more  economical  of  labour, 
chooses  a  branch  of  briar  or  bramble,  in  the  pith  of 
which  she  excavates  a  canal  about  a  foot  long  and  one 
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Hlie^  or  sometimes  mpr^,  in  diameter,  irith  'from  eight 
to  twelve  cells  separated  from  eachothf^r  by  partitions 
of  particles  of  pith  glued  together  \ 

l^uch  are  the  curious  habitations  of  the  carpenter 
bees.    Next  I  shall  introduce  you  to  the  not  less  in- 
teresting structures  of  another  family  which  carry  on 
*he  trade  of  masons,  building  their  soUdhouses  midj 
of  artificial  stone.   The  first  step  of  the  mother  bee, 
Apismuraria^Oliv.  {AnihophorayY.^  Megachile^  Latr.) 
ijs  to  fix  upon  a  proper  situation  for  the  future  mansion 
of  her  offspring.  For  this  she  usually  selects  an  angle, 
sheltered  by  any  projection,  on  the  south  side  of  a  stone 
wall.    Her  next  care  is  to  provide  materials  for  thi& 
structure.   The  chief  of  these  is  sand,  which  she  care- 
fully selects  grain  by  grain  from  such  as  contaiuB  sofne 
mixture  of  earth.    These  grains  she  glues  together 
with  her  viscid  saliva  into  masses  the  size  of  small  shot, 
and  transports  by  means  of  her  jaws  to  the  site  of  her 
castle^.  With  a  number  of  these  masses,  which  are  the 
artificial-stone  af  which  her  building  is  to  be  composed, 
united  by  a  cement  preferable  to  ours,  she  first  forms 
the  basis  or  foundation  of  the  whole.  Next  she  raises 
the  walls  of  a  cell,  which  is  about  an  inch  in  length 
and  half  an  inch  broad,  and  before  its  orifice  is  closed 
in  form  resembles  a  thimble.  This,  after  depositing  an 
egg  and  a  supply  of  honey  and  pollen,  she  covers  in, 
and  then  proceeds  to  the  erection  of  a  second,  which  she 
finishes  in  the  same  manner,  until  the  whole  number, 

a  Ann,  du  Uus.  x.  23$.  b  Reaamar  plausibly  supposes  that  it  has 

been  ftoni  #b8emn^  thisbee  thus  loaded,  that  the  tale  mentioned  by 
Aristotle  and  Piioy,  of  ibejbive^bee's  ballasting  itself  with  a  bit  of  stone 
previausly  to  flying  boms  in  a  hfgh  wind,.has  aris?Q. 
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which  varies  from  four  to  eight,  is  completed.     T&a 
TBGuities  between  the  cells,  which  are  not  placed  in 
any  regular  order,  some  being  parallel  to  the  wall^ 
^^ers  perpendicular  to  it,  and  others  inclined  to  it  at 
different  angles,  this  laborious  architect  fillg  up  with, 
the  same  material  of  which  thecells  are  composed,  and 
then  bestows  upon  the  whole  group  a  common  cover- 
ing of  coarser  grains  of  sand.  The  form  of  the  whole 
nest,  which  when  finished  is  a  solid  mass  of  stone  so 
Iiard  as  not  to  be  easily  penetrated  with  the  blade  of  a 
knife,  is  an  irregular  oblong  of  the  same  colour  as  the 
sand,  and  to  a  casual  observer  more  resembling  a  splash 
of  mud  than  an  artificial  structure.  These  bees  some- 
times are  more  economical  of  their  labour,  and  repair 
old  nests,  for  the  possession  of  which  they  have  very 
desperate  combats.  One  would  have  supposed  that  the 
jnhalntantsof  a  castle  so  fortifiedmigbt  defy  the  attacks 
of  every  insect  marauder.   Yet  an  Ichneumon  and  a 
beetle  (Clerus  apiariusj  F.)  both  contrive  to  introduce 
their  eggs  into  the  cells,  and  the  larvae  proceeding 
^om  them  devour  their  inhabitants*. 

Other  bees  of  the  same  family  with  that  Ifist  descri- 
bed, use  different  materials  in  the  construction  of  their 
iiests.  Some  employ  fine  earth  made  into  a  kind  of 
mortar  with  gluten.  Another  (A.  ccBrulescens^  L.),  as 
iffe  learn  from  De  Geer,  forms  its  nest  of  argillaceous 
earth  mixed  with  chalk,  upon  stone  walls,  and  some- 
time^  probably  nidificates  in  chalk-pits.  Apis  bicomisy 
L. /selects  the  hollows  of  large  stones  for  the  site  of 
its  dwelling.;  while  others  prefer  the  holes  in  wood. 

The  works  thus  far  described  require  in  genera)  kss 
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genius  than  labour  and  paiienee :  but  it  isftir  otkenrke 
with  the  nests  of  the  last  tribe  of  artificers  amoitgst  wild 
l^ees,  to  which  I  shall  advert — 'thei  hangers  of  tapestr^^ 
jbr  upholsterers — ^those  ^i^hich  line  the  holes  excayated 
in  the  earth  for  the  reception  of  their  young,  witii  ma 
elegant  coating  of  flowers  or  of  leaves.     AmonjgBt  the 
inpst  interestii^  odhene  is  jipisPapaveris^  {MegachUe^ 
Liatr«,  Anthophoray  F.)  a  species  whose  manners  have 
been  admirably  described  by  Reaumur.  This  little  bee, 
as  though  fascinated.with  the  colo.ur  n^ost  attractive  to 
our  eyes,  invariably  chooses  for  the  hangings  of  her 
apartments  the  most  brilliant  scarlet,  selecting  for  its 
material  the  petals.of  the  wild  poppy,  which  she  dex- 
terously cuts  into  the  proper  form.    Her  first  process 
is^  to  excavate  in.spme  pathway  a  burrow^  cylindrieal 
at  the  entrance  but  swelled  out  below,  to  the  depth  of 
about  three  inches*  Having  polished  the  walls  of  this 
little  apartment,  she  next  flies  to  a  neighbouring  field, 
cuts  out  oval  portions  of  t^e  flowers  of  poppies,  seizes 
them  between  her  legs  and  returns  with  them  to  her 
cell;  and  though  separs^ted  from  the  wrinkled  petal  of 
a  half-expanded  flower,  she  knows  how  to  straighten 
their  folds,  and,  if  too  large,  to  fit  them  for  her  pur- 
pose by  cutting  off  the  superfluous  parts.    Beginning 
at  the  bottom,  she  overlays  the  walls  of  her  mansion 
with  this  brilliant  tapestry,  extending  it  also  on  the  sur- 
face of  the  ground  round  the  margin  of  the  orifice.  The 
bottom  is  rendered  warm  by  three  or  four  coats,  and  the 
^   «ides  have  never  less  than  two.  The  little  upholsterer j 
haying  completed  the  hangings  of  her  apartment,  next 
filljs  it  with  pollen  and  honey  to  the  height  of  about  half 
an  inch;  then,  after  committing  an  egg  to  it^  she  wraps 
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0Ver  the  poppy  lining  so  that  even  the  roof  may  be  of 
this  material ;  and  lastly  closes  its  mouth  with  9  smaH 
hillock  of  earths  The  great  depth  of  the  cell  com*' 
pared  with  the  space  which  the  single  egg  and  the  ac^ 
compaaying  food  deposited  in  it  occupy,  deserves  par** 
ticulat  notice.  TUs  is  not  more  than  half  an  inch  at 
the  bottom,  the  remaining  two  inches  and  a  half  being 
subsequently  filled  with  earth. — ^When  you  next  fiivour 
me  with  a  visit,  I  can  show  you  the  cells  of  this  inter** 
esting  insect  as  yet  unknown  to  British  entoraologistsj 
for  which  I  am  indebted  to  the  kindness  of  M.  Latreille, 
who  first  scientifically  described  the  speicies^. 

Apis  cekfnncularisy  A,  Wilhtghbiella,  and  o^her  spe« 
cies  of  the  same  family,  like  the  preceding,  cover  the 
walls  of  their  cells  widi  a  coating  of  leaves,  but  are 
coiktent  with  A  more  sober  colour,  generally  selecting 
for  their  hangings  the  leaves  of  trees,  especiatty  of  the 
rose,  whience  they  have  been  kiia#n  by  the  name  of  the 
leaf^cuHer  bees.  They  differ  also  fit>m^.  JPapaoeris  in 
excavating  longer  burrows,  and  filling  them  with  se*^ 
ve|-al  thimble-shaped  cells  composed  of  portions  0( 
leaves  so  curiomly  convoluted,  that,  if  we  were  ig^o^ 
rant  in  what  school  they  have  been  taught  to  construct 
them,  we  should  never  credit  their  being  the  work  of 
an  insect.  Their  entertaining  history,  so  long  ago  as 
liS70,  attracted  the  attenti<Hi  of  our  countrymen  Ray, 
lister,  Willugbbyj  and  Sir£dward  King;  but  we  are 
indebted  for  the  most  complete  account  of  thdir  pro^ 
cedures  to  Reaumur. 

The  mother  bee  first  ^eatates^a  cylindridd^'iM^le 
eight  or  ten  inches  long,  in  a1ioriiiie^f\^d£reetion^  either 

«  R«ittM«  ti.  1S9-  f 4S.  b  Lair.  ttm.Waf,  des  Pofimit^f9T: '  ** 


i A  t]i9  ground  or  in  fhe  trunk  oi  a  rotten  willow^tree^ 
car  oecmonBllj  kiotlier  decaying,  wood.    This  cavity^ 
she  fills  with  nxor  seven  cells  wholly  composedofpor* 
tioiis  of  leaf,  of  the  shape  of  a  thimble,  the  convex  end 
of  one  dosdy  fitting  into  the  open  end  of  another.  Her 
first  process  is  to  form  the  exterior  coating,  which  is 
conpiposed  of  three  or  four  pieces  of  larger  dimensions 
tlian  the  rest^  and  of  an  oval  form.    The  second  coat- 
ing is  fenoed  of  portions^  of  equal  size,  narrow  at  one 
ead'bttt  gradually  widening  towards  the  other,  where- 
the  width  equals  half  the  length.    One  side  of  these 
places  is  the  aerrate  margin  of  the  leaf  from  which  it 
waa 'taken ,  whicSi,  as  the  pieces  are  made  to  lap  one 
over  the  other,  is  kept  on  the  outside,  and  that  which 
bm  been  cut  within.    The  little  animal  now  forms-  a 
third  coating  of  sisHlar  materials,  tho  middle  of  which, 
a^the  most  skillul  workman  would  do  in  similar  eir- 
emnstanoes,  she  places  over  the  margins  of  those  thlit 
form  the  first  tube,  tims  covering  and  strengtheding^ 
the  junctures.    Repeating  the  same  process,  she  gives^ 
aJourthand  sonsetimes  a  fifth  coating  to  her  nest, 
taking  care,  at  the  closed  end  or  narrow  extremity  of 
thecell,  to  bend  the  leaves  so  as  to  form  a  convex  termt* 
nation.  Having  thus  finished  a  cell, ,  her  ne&t  bnsiness 
is  to  fill  it  to  Within  half  a  line  of  the  orifice,  with  a 
rose^colcmved  conserve  composed  of  honey  and  pollen^ 
ii94lLUy  collected  from  the  flowers  of  thistles^  and  then 
having  deposited  her  egg,  she  closes  the  orifice  with 
three  pieces  of  leaf  so  exactly  circular,  that  a  pair  of 
cooipaases  ccnaJd  not  define  their  margin  with  more 
truth ;  and  coinciding  so  precisely  with  the  walls  -of 
the  cell,  as  to  be  retained  in  their  Bituatioii  me^rdy  by 
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the  nicety  of  their  adaptation.  ^Aer  this  covering  if 
fitted  in,  there  remains  still  axoncaiiity  which  receii^ev 
the  convex  end  of  the  succeeding  ceU^  and  in  this  mail* 
ner  the  indefatigable  little  animal  proceeds  until  dke 
has  completed  the  six  or  seven  cells  which  compo^i^ 
her  cyMnder.  ^ 

The  process  which  one  of  these  bees  employs  in  cut* 
ting  the  pieces  of  leaf  that  compose  her  nest  is  worthy 
of  attention.    Nothing  can  be  morq  expeditious :  ahe 
is  not  longer  about  it  than  we  should  be  with  a  pair  of 
scissors.  After  hovering  for  some  moments  over  a  roae*-^ 
bush,  as  if  to  reconnoitre  the  ground,  the  bee  alights 
upon  the  leaf  which,  she  has  selected,  usually  taking, 
her  station  upon  its  edge  so  that  the  mai^gin  piiases  be- 
tween her  legs.    With  her  strong  mandibles  she  cuts 
without  intermission  in  a  curve  line  so  as  to detaicha. 
triangular  portion.  When  this  hangs  by  the  last  fihr%* 
lest  its  weight  should  carry  her  to  the  ground,  she  \m^r 
lances  her  little  wings  for  flight,  and  the  very  momeBt 
it  parts  from  the  leaf  flies  ofi^witb  it  in  trinmph;  the^ 
detached  portion  remaining  bent  between  her  legs  ia. 
a  direction  perpendicular  to  her  body.  Thus  without: 
rule  or  compasses  do  these  diminutive  creatures  mete 
out  the  materials  of  their  work  into  portions  of  .an  el« . 
lipse,  into  ovals  or  circles,  accurately  accommpdatiftgi 
the  dimensions  of  the  several  pieces  of  each  figure,  to 
each  other.     What  other  architect  could  carry  im-'. 
pressed  upon  the  tablet  of  his  memory  the  entire  idea  .. 
of  the  edifice  which  he  has  to  erect,  and,,  deatitute  of, 
square  or  plumb-line,  cut  out  his  mat^ials  in  their  ex- 
act dimensions  without  making  a  single  nlistak^2  Yet. 
this  is  what  our  little  bee  invariably  do^s.    So  for  are 
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'  Other  insects  besides  bees  constnict  faaUlatioiis  of 
diffnrent  kinds  for  their  young,  as  varioiis  opceier  of 
SpUeXf  Sc€KrabasuMy  &c.,  which  deposit  their  eggsi  iacy^ 
lindrical  excarations  that  become  the  abode  of  tke  fw^, 
tttre  larvftt  In  the  procedures  of  most  of  tiieie,  no^ 
thitig  worth  particularizing  occurs;  but  one^spediaa^ 
mailed  by  Beauniur  the  raason^wasp^  {OJ^nnua  mu^ 
ratuiy  liatr.)  referred  to  in  a  former  letter,  ^wodis  upon* 
so  singular  a  plan,  that  it  wouldrbe  improperto  pa^it: 
o«rer  insilence^  especially  as  these  nests  may  b^  found- 
iathis  country  in  most  sandy  banks  eiaposedto  the- 
Sim;  This  insect  bores  a  cylindrical  cavity,  firaoi  two 
tof  three  inclKS  deep,  in  hard  sand  which  its  maiidibles 

* 

akme'woidd  be  scaccely  capable  of  penetcating)  wer^ 
il^not  proarided  with  a  slightly  glutinous  liqucHr  whidi 
it  pours  out  of  its  mouth,  that,  like  the  yinegar 
which  Hamnbal  softened  the  Alps,  acts  upon  the 
meat  of  the  sand,  and  renders  the  separation  cf  the 
grains  eaey  to  the  double  pickaxe  with  which  our  little 
pion<^r  is  fiimished.  But  tiie  most  remarkable  ciry 
cumstance  is  the  mode  in  which  it  disposes  of  tiie  ex** 
cavaiefd  materials.  Instead  of  throwing  them  at  ran- 
dom on  a/heap,  it  carefully  forms  them  into Uttb  ob* 
lerag  pellets^  and  arranges  them  round  the  entraooaiaf 
tho.'holft  so  as  to  form  a  tunnel,  which^  when  the  ^*^ 
caratioa  is  eompteted^  is  often  not  less  than  two^or" 
thftoeinchiM  in  length.  For  the.greatar  part- erf  its 
height  this  tunnel  is  upright^  but  towards  ,the  top  if 
beads  into  a  curve,  always  however  retaimi^  it^  cy^ 
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Ibidrkal  form..  •  The  little  11NI8668  are  so  attathed  to 
each  other  in  this  cylinder,  as  to  leave  numerous  Ta- 
ciiities  betuneeb  tlMrro,  which  give  it  t^  appearance  of 
filagr»e-*work.  You  will  readily  divine  that  tiie  exca- 
vated bole  is  intended  for  the  reception  of  m  egg,  hot 
for  what  purpose  the  extersal  timnel  is  neaiit  is  not 
«o  apparent.  <'  One  lise,  and  perhaps  the  most  impair* 
ta«t)  would  seem  to  be  to  prevent  the  incursions  of  the 
arlfttl  Ichneumons,  Chryskkt^  &c.  which  are  ever  mi 
the  watch  to  insinuate  their  parasitic  young  into  tile 
neatS'of  otlmr  insects:  it  amy  render  their  access  to 
the  nest  more  diflicuk;  diey  may  dread  to  enter  into 
so  long  and  dark  a  defile,  I  have«een,boi#ever,  more 
than  OBce*  a  Chryris  come  out  of  diese  tunnds.  That 
its  use  IS  only  temporary,  is  plain  from  the  cirouiA^ 
stnnee  that  the  insect  employs  the  whole  fidmc,  when 
its  egg  is  laid  and.  store  of  food  procured,  in  filling  up 
therenaining  vacuity  of  4he  hole ;  taidngdotm  the  pel- 
lets^ wjlich  are  v'ery  conveiMntly  athand,  and  placing, 
them  in  it  until  the  entrance  is  filled  ^.-^liatreille  in- 
forms  us,  that  a  nearly  similar  tunnel,  but  composed  of 
grains  of  earth,  is  built  at  th^  entrance  of  its-oell  by  n 
bee  of  his  family  of  pion4fer&^.  .  -^      - 

-  Under thi^  head,  too,  maybe  most6bnvcliietttlytit& 
ranged  the  v«ry  singular  habitations  of  kbe  larvae  of  the 
£ihnu0an  geniffi  Cynips,  theg«)t-fiy,  thoagbthey  can 
with  no  propricity  be- said  to  be  roifr/rtie^ed  by  tiie  m^ 
ther^'  who,:  provided  withan  instrument  as  potent  as 
an%ltielinntipr'»waRd,'lms  -but  to  pierce  the  sito'of  the 
f6Unilat  foti,  andx^onk  modious  ajpartmeiits,  as  if  by  magic^ 
spring'  up  and  i»irround^  the  germe  of  her  futuire  de^ 
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scendants.  I  allude  to  those  vegetable  excrescencie&t' 
termed  galh^  some  of  which  resembling  beaiitifiil  ber- 
ries And  others  apples,  you  must  have  frequently  ob- 
served on  the  leaves  of  the  bak,  and  of  which  one  spe- 
cies, the  Aleppo  gall,  as  I  have  before  noticed,  is  of 
such  importance  in  the  ingenious  art  "  de  peindre  la, 
parole  el  de  parler  aux  y€ux.^  All  these  tumours  owe 
their  origin  to  the  deposition  of  an  eg'g  in  the  sub- 
stance out  of  which  they  grow.  This  egg,  too  small' 
almosi  for  perception,  the  parent  insect,  a  little  four- 
winged  fly,  introduces  into  a  puncture  made  by  her  cu- 
rious spiral  sting,  and  in  a  few  hours  it  becomes  sur- 
rounded with  a  fleshy  chamber,  which  not  only  serves 
its  young  for  shelter  and  defence,  but  also  for  food; 
the  future  little  hermit  feeding  upon  its  interior  and 
there  undergoing  its  metamorphoiiis.  Nothing  can  be 
more  varied  than  these  habitations.  Some  are  of  a 
globuljEir  form,  a  bright' red  colour,  and  smooth  fleshy 
consistence,  resembling  beautiful  fruits,  for  which  in- 
deed, as  you  have  before  beefii  told,  they  are  eaten  in 
the  Levant :  others,  beset  with  spines  or  clothed  with 
hair,  are  s6  much  like  seed-vessels,  that  an  eroihent 
modern  chemist  has  contended  respecting  the  Aleppo 
gall,  that  it  is  actually  a  capsule  ^  Some  are  exactly 
round;  others  like  little  mushrooms;  others  resemble 
artichokes;  while  others  again  might  be  taken  for 
flowers :  in  shbrt,  they  are  of  a  hundred  difierent  forms, 

a' Aikin*s  pzctftniA'^  of  CAemJx^i^V  i.  htth,     WJiarbaire  j^yrohably  be«« 
taken  by  Mr.  Aikio  for  **  kernels,"  in  the  imperforated  nuta,  are  tbe^ 
c<|^oons  of  tlie  iiijhabitan^  of  tlv^e  ^a^lU  iii  Ihe  pqpd.st^te,  >vtiic)i  ofu^n 
extremely  resemble  (be  seeds  of  a  capsule,  as  Reanmur  (Ui.  4S9.)  bas  ^ 
cemarked,"*       u  i  c.  •    '  V 
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and  of  all  slaves  from  that  of  a  pin's  bead  to  that  of  a 
walnut.  Nor  is  their  situation  on  the  plant  less  diver- 
sified. Some  are  found  upon  the  leaf  itself;  others 
upon  the  footstalks  only ;  others  upon  the  roots ;  and 
others  upon  the  buds*.  Some  of  them  cause  the 
branches  upon  which  they  grow  to  shoot  out  into  such 
singular  forms,  that  the  plants  producing  ^hem  were 
esteemed  by  the  old  botanists  distinct  spedes.  Of  this 
kind  is  the  Jtose-willow^  which  old  Gerard  figures  and 
describe^  as  ^^  not  only  making  a  gallant  shew,  but  also 
yeelding  a  most  cooling  aire  in  the  heat  of  summer^ 
being  set  up  in  houses  for  the  decking  of  i,he  same/* 
This  willow  is  nothing  more  than  one  of  the  common 
species,  whose  twigs,  in  consequence  of  the  deposition 
of  the  egg  of  a  Cynips  in  their  summits,  there  shoot  out 
into  numerous  leaves  totally  different  in  shape  from 
the  other  leaves  of  the  tree,  and  arranged  not  much  un* 
like  those  composing  the  flower  of  a  rose,  adhering  to 
the  stem  even  after  the  others  fall  off.  Sir  James  Smith 
mentions  a  similar  lasus  on  the  Provence  willows,  which 
at  first  he  took  for  a  tufted  lichen^.  From  the  same 
cause  the  twigs  of  the  common  wild  rose  often  shoot 
out  into  a  beautiful  tuft  of  numerous  reddish  moss-like 
fibres  wholly  dissimilar  from  the  leaves  of  the  plant, 
deemed  by  the  old  naturalists  a  very  valuable  medical 
substance,  to  which  they  erroneously  gave  the  name  of 
Bedeguar.  None  of  these  variations  i&  accidental  or 
common  to  several  of  the  tribe,  but  each  peculiar  to 
the  galls  formed  by  a  single  and  distinct  species  of 


How  the  mere  insertion  of  an  egg  into  the  substance 

a  Reaum.  l\\.  417  ftc.  h  Intrtd,to  Botany^  S49. 
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of«  iMftyrtVrig,  eren  if  iierompilAniecl,  affsomernii^incry 
•bya  pectilldir  fluid,  should  cause  the  growth  of  8ueh 
lingular  protuberances  around  it,  philosophers  are  aft 
little  able  to  explain,  a^  why  the  insertion  of  a  particle 
of  varioloti^  matter  into  a  child's  arm  should  cover  it 
with  pustules  of  small^pox.  In  both  cases  the  effects 
aeem  to  proceed  from  some  action  of  the  foreign  sub* 
stance  Uj^n  the  secreting  vessels  of  the  animal  or  ve- 
getable: but  6fthe  nature  of  this  action  we  know  no* 
thing.  Thus  much  is  ascertained  by  the  observations 
of  Reaumur  and  Malpighi — thut  the  production  of  the 
gall,  w'hich  however  large  attains  its  full  size  in  a  day 
or  two*,  is  caused  by  the  egg  or  some  accompanying 
fluid :  not  by  the  larva,  which  does  not  appear  until  the 
gall  is  fully  formed'';  that  the  galls  which  spring  from 
leaves  almost  constantly  take  their  origin  from  nerves  *  ; 
and  that  the  egg,  at  the  same  time  that  it  cause?  the 
growth  of  the  gall,  itself  derives  nourishment  from  the 
substance  that  surrounds  it,  becoming  considerably 
larger  before  it  is  hatched  than  it  was  when  first  depo^ 
sited*. — When  chemically  analysed,  galls  are  found  to 
contain  only  the  same  principles  as  the  plant  from 
which  they  spring,  but  in  a  more  concentrated  state. 

No  productions  of  nature  seem  to  have  puzzled  the 
ancient  philosophers  more  than  galls.  The  commen- 
tator on  Dioseorides,  Mathiolus,  who  agreeably  to  the 
doctrine  of  those  days  ascribed  their  origin  to  sporr^a- 
neous  generation,  gravely  informs  us  that  weighty 
prognostications  as  to  the  events  of  the  ensuing  year 
niay  be  deduced  from  ascertaining  whether  they  con- 
tain spiders,  worms,  oriltes.  Other  philosophers,  wlio 

«  Reanm.  ill.  474.         b  IbVd.  479.        c  Ibid.  501.        d  Ibid.  479. 
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)cnew  that  except  by  rare  acetd^lii  bo  oth^ranimals^re 
to  be  fi:>und  in  gaUs,  b^idei.^nibs  of  «^0^at  kinds 
which  they  rationally  conceived  to  spring  from  eggs, 
were  chiefly  at  a  loas  to  acaoimt  for  the  copveyance  of 
these  egga  into  the  mrddle  of  a. substance,  io,  which  ttaey 
could  find  no  external  orifice.  They  therefore  inferred 
that  they  were  the  ^gs  of  insects,  depoinited  in  the 
earth,  which  had  been  drawn. up  by  the  roots  of  trees 
along  with  the  sap,  and  after  parsing  through  differ- 
ent vessels  had  stopped,  some  in  the;  leaves,  totherB  in 
the  twigS)  and  had  there  hktched  and  producodgfillsl 
Redi's  solution  of  the  difficulty  was  even  more  extra- 
<H*dinary.  This  philosopher,  who  had  so  triurophaotly 
combated  the  absurdities  of .  spontaneous  generation, 
fell  himself  into  greater.  Not  having  been  able  to 
witness  the  deposition  of  eggs  by  the  parent  flresi  in  the 
plants  that  produce  galls,  he  took  it  for  granted  that 
the  grubs  which  he  found  within  them  could  not  spring 
from  eggs:  and  he  was  equally  unwilling  to  admit  their 
origin  from  spontaneous  generation,-:— an  admission 
which  would  have  been  fatal  to  his  own  m.09t  brilliant 
discoveries.  He  therefore  cut  the  knot,  by  supposing 
that  to  the  same  vegetqtive  soul  by  which  fruits  and 
plants  are  produced,  is  committed  the  charge  of  cre- 
ating the  larve  found  in  galls*!  An  instance  truly 
humiliating,  how  little  we  can  infer  from  a. man's  just 
idnas  on  one  point,  that  he  will  ,not  be  guilty  of  the 
most  pitiable  absurdity  on  another! 

Though  by  &r  the  greater  part  of  the  vegetable  ex- 
crescepcies  termed  galls,  are  caused  by  insects  of  the 
j;enus  C^nipsy  they  do  Qot  always  originate  from  this 

9^  D^  ImecUtf'iSS  ^u 


.Uih^H  Some  ^i^.prodiiicQd  by  b^irtlw;  ^  tbaflei«nr4*iP 

t  ft in^d  (0  >&  iabubitfld  by  the  lar v^of  CutwdQcopt^fr 
i90Aj  JKmt*  BrU^,  a^id  Rki/wl^mr99§imlM^  F.  F-i^oiiii 
tiw»J«|i<»b*l^^gmU$  oa.tjuctiii^i  called  in  i^ome. plwqfs 
^d^  |<iipiif9y^  X I  have  bced^  anpikar  wmjvU,  (CWoMJfe 
j9fei4«tifl(f«W(,£at;BrU«i  J^^^a^^^tefif^A^M/c^lMyGjU^.^ 

alUed  to.4betiii9  eaii^e  Ibe  lelubbUi^  'o£  the  .roote  of  Mb- 
iMigAft.  A%  i»Mm»  io  ^  a  heetlQ  pf.  th^ir  sAqI^  fr<wly^tfaaJt 

leiuile^.  ot.  the  IwQrtiree.  Others  ojwr^  ithteii:  onigift  l» 
«iollu»9«aAtbQsejre9eii^jyitig:  a  nutni49ftiiiihidi  ilaaiimar 
te^^in^Stof^U^JIfi^w  ^  and  olhers  ag)3tiil4Q{tw<H  wibgriA 
fliesi  aa  the  wqody  9all8.of  the  thistle  i«ftusied  by  T^j^ii^ 
tiftiMust^aylj.}  Gutdriv^  and  the  cottoaty  gaiiB,foand41i 
ground  ijv»  wild  thymol  &a,aa  »seU  as'.aiccisgr,8i«guliHr: 
mie  on  tke  .junipie^*  feseBtbliiig  a^Wer^  A^eftihed  b^^ 
De  Geer^  all  which  ana  the  wJMrk  ofiaiiuitog^lkgiistp 
^Cecidomyicey  Latr.  TipulcRy  L.)-  Some  of  these  last 
convert  e^eii  the  flowers  ofifdants  into  a  land  of  galls, 
aa  T*  Xo^'  of  Da  Gear  %  iffhtcfa  inhabits,  the  UMSom^  of 
XoTii^  avrni^hius;  and  one  whkh.  I  have^asyaelf  oh* 
aeavad  to  render  the  floMyen  of  Ef^nuimy*B(^rianem 
like-  a  hop-blos$€Hn.  A  siaiihir  moiistrQu^iafifieamnco 
i»  communieated  to  the  flowers  i){tTetioifmfn\mpimmm 
by  a  little  field-bog^  Cimw  (TinghyJF.^  TemrM^^t 
Host',  and  to  another  plant  of  the  same  gemiaby  oin^of 

• 

the  same  tribe  described  by  Seaumiir^.   In- these  'two 

»  Reaum.  iii.  t.  38.  f.  2,  X  h  Tbid.  Sir.  448.  c  Ibid.  455.    ' 

A  De  Orer,  vi.  409.  e  IM.  491. 
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IttAt  itidtAnoeS)  lNyii«evcfr9  the  iMa^itfttkms  do  not 
-ttrkdy  Mtkk^  ^  the  appellation  df  gallg,  astbeyori* 
-gfalale  mot  feow  the  egg,  but  from  the  krva^  #bieh,  m 
|be  ^peratiOR  ^f  extractiiig>  the  sap,  ib  Mine  way  -ifai- 
party  a  morbid  action  to  the  juices,  caatingthe'fiower 
'to  expend  unnaturally :  and  the  game  remark  ia  appS^ 
i«iAiIotetliegall*KkeBw^liiigs  formed  by  niaayAldiide«^ 
^aaiirf^'Pt'fCiKtir^whidif  caused  the  leaves  of&S^tmt  fffpe^ 
'd«i  bfPuiacmio  expand  into  red  f  ngei^Uke  cavitiea; 
ji*  'Pi$d,  whitth-  converts  the  bads  or  yotln|^  shoota  of 
lAte  #r  into  a  very  beautiful  gall,  semewhat  resembiing 
a?  ir-done,  or^a  pine^ipple  in  miniatare ;  and  A.  Bmr^ 
airteywhieb withtts  brood  inhabits  angular  utvicult  on 
ilhe«leafttaH&  of 'the  black  poplar,  numbers  of  wklek  I 
-obser^d  tUa-year  on  those  trees  by  the  road«>8ide  froaft 
Jiull  tO'Gclltingbam.-^The  majority  of  gidls  are  wlmt 
iMtosDadiogists  have  denominated  monothakim<^s,  <w 
cOnsiating^aif  only  one  chamber  or  cell;  but  some  ans 
|ldkytbalamou8,  or  consisting  of  several. 


tkbiB  described  the  most  remarkable  of  tka 
haUtatioaa  constructed  by  the  parent  insects  for  the 
acoommedation  of  their  ftiture  young,  I  proceed  to  the 
aeeoad  kind  mentioned,  namely, those  which  are  formed 
1^  ithe  iaaect  its^f  for  its  own  use.  These  may  be 
again^aabdivided  into  suck  as  are  the  irork  of  tke  in- 
sects in*  tkehr  lacva  stete ;  and  such  as  aie  fanned  bjF 
perfoet  inaects. 

]Mteny%irvie  of  all  orders  need  no  otht^r  habitattona 
than  the  holes  which  they  form  in  seeking  for,  or  eat- 
ing, the  subs^nces  upon,  which  they  feed.  Of  this  de- 
scription are  the  majority  of  subterranean  larvae,«aad 
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€11000  wUck  fe#d  ^M  wood^  afi  the  B^^iHcHy  F.  0r  la« 
byrinlb1>eed€i ;  ike  Andbia^  F.  vrhiek  excttvale  the 
IMtle  dreuktr  holes  freqaendy  met  with  in  iemeient  tm*^ 
nkmre  «iid  the  wood  work  of-  old  houses ;  and  many 
laryce  of  other  orders,  jMirtieularly  Lejnd»ptera.  One 
*of  these  la^t,  the  Utrva  of  Bembyx  Gimsmsy  differs  from 
its  eoiigeners  i&  fabricaj^ni;  for  its  residence  during 
wiivter  a  habiltttion  of  pieoes  of  wood  lined  wMi  fine 
mik\  lAsder  this  division^  too,  eome  the  sioftilar  ha- 
bitations of  ihe  sul^tttaneotts  larvae,  so  called  from  the 
otrcomdtanoe  of  their  feedkig  upon  the  parenchyma 
indiuded  between  the  upper  and  under  outictes  of  the 
leaves  of  plants,  between  which,  though  the  whole 
les^  is  often  not  thicker  than  a  sheet  of  writing-paper, 
they  fiikd  at  once  food  aiid  lodging.  You  must  have 
beenijMt  some  time  struck  by  certain  white  zigeag  or 
hsbyrinth'^Kke  lines  cm  Uie  leaves  of  t^e  daodelioni 
Klac,  and  Qumerouft  other  pkifits :  the  nex,t  time  you 
meet  with  one  of  them,  if  you  hold  it  up  to  .the  light 
you  will  perceive  that  the  colour  pf  these  lines  is  owing 
to  the  pulpy  substance  of  the  leaf  having  there  been 
removed ;  and  at  the  finrther  end  you  will  probably 
remark' a' dark<*c<doiired  speek,  which,  when  carefully 
extricated  from  its  covering,  y^ou  will  find. to  be  the 
little  miner  of  the  tortuous  galferies  whidi  you  are 
admiring*  Some  of  these  minute  larvie,  to  whi^h  the 
.parenchyma  of  a  leaf  is  a  vast  country,  requiring  seve* 
ral  weeks  to  be  traversed  by  the  slow  process  of  mining 
which  they  adopt — that  of  eating  the  excavated  fMte^ 
rials  as  they  proceed-^— are  transformed  into  beetles 
{CureuHo  TiapmsyScc^y,  others  into  ftips ;  and  a  still 
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greater  nuiober  'mto  very  minute  i|iptii»  .qC  Ui#  genius 
Tineoj  bs  T.  Wiihlla,  T.  CUrhdhy  &c.  Many  of 
theBf  l4st  are  little  miraeleft  /of  oatui:^  wbioh  hais  lar 
V j^bed  on  them  the  most  ^pl^n4id  tinits  tastefully,  com* . 
bkied  with  gold,,  silver  and  pearl ;  .so  that,  were  the^^ 
but  formed  upon  a  larger  scale,  tMy  would  fareclip^^ 
all  other  animals  in  richi^^-of  decoimtiiHi* 

Ai^tber  tribe  of  larv«,  npt  veary  numerous,  cour 
lent  tben^elyes  for  their  habitations  with  simple  bpleis^ 
into  which  they  retire  occasioiially,.  Many  of  theae.are 
merely  cylindrical  burrov^s^  in  the  ground,  a^  tho^ 
formed  by  the  larvie  of  field-cricketa,  Cicindelse  and 
Epbemerse.    But  the  larvie  of  the  very  remarkably 
lepidoplerous  genus  {Njfcterobius  of  Mr..  ]MbcLeay> 
before  alluded  to  *",  expavatjec jSE>r  themselves  dwelltngs 
of  a  more  artificial  construction ;  forming  cyliudrical 
boles  in  the  trees  of  New.Hi^laad,  particularly  the 
different  ^[lecies  oi.Bcmksiay  to.  which  they  are  very 
destructive,  and  defending  the  entrance  against  the 
attacks  of  the  Mantes  and  other  carnivorous  insects  b]f 
a  sort  of  trap-door  composed  of  silk  interwoyen  with 
leiives  and  pieces  of  excrement^  securely  fastened  at 
the  upper  end,  but  left  loos^  at  the  lower,  £pi;  the  free 
passage  of  the  occupai^t.    This  abode  thf^  regularly 
quit  at  sun^set)  for  the  purpose  of  laying  jp^  a  store  of 
the  leaves  e^  which  they  leed*  These  tbeydrtig  by  one 
at  a  time  into  their  cell  until  the  approach  of  light, 
when  they  retreat  precipitately  into  it,  and  there  re- 
main closely  secluded  the  whole  day^  efijoyijag  the 
booty  which  their  nocturnal  range  has  provided*  One 
species  lifts  up.the  loose  end  of  its  door  byits  tail,.and 

ap.aos,;995. 
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enters  badi^ward,  dragging  after  it  a  leaf  of  Amksia 
^/erraUij  which  it  holds  by  the  footatalkN 

A  thifdd&sciipiion  oflifrvfe,  ehiefly  of  ihietwo  lepi- . 
dopterous  genera  Tortrix  and  Timia^  forhi  in4o  eonve- 
jiienft  habiiatioBS  the  leairea  of , the  plants  on^whidk  they 
-feed.  Some  of  these  merely  cottneot^tpgelher  with  a 
few  sillfieA^hreada  several  leaves  so  as  to  form  an  irre- 
fl^lar  packet,  ia  the  centre  of  which  the  little  hermit 
lives*  Others  confine  themselves  to  a  single  leaf,  of 
which  they  simply  fold  one  part  over  the  other.  A 
third  description  form  and  inhabit  a  sort  of  roU,  by 
«onie  species  made  cylindrical,  by  otl^ers  conical,  re- 
sembling the  papers  into^'hich  grocers  p\it  their  sugar, 
and  as  accurately  constructed,  only  there  is  an  open- 
ing left'  at  the  smaller  extremity  for  the  egress  of  the 
insect  in  case  of  need.  If  you  were  to  see  one  of  these 
roll^,  you  would  immediately  ask' by  what  mechanism 
it  oould  possibly  be  made — ^how  an  insect  without  fin- 
gers ceuld  contrive  to  bend  a  leaf  into  a  roll,  and  to 
Ifteep  it  ih  that  form  until  fastened  with  the  silk  which 
hcdd^  it  tbgether  ?  The  following  is  the  operation. 
This  little  caterpillar  first  fixes  a  series  of  silken  cables 
frotn  one  side  of  the  leaf  to  the  oth^r.  She  next  pulls 
at  tbfsse  cables  with  her  feet;  and  when  she  has  forced 
the  sides  to  approach,  she  fasUns  them  together  with 
shorter  threads  of  silk.  If  the  insect  finds  that  one  of 
the  larger  nerves  of  the  leaf  is  so  strong  as  to  resist 
her  efforts,  she  weakens  it  by  gnawing  it  here  aAd 
there  half  through.  What  engineer  could  act  m6re 
sagaciously  ? — ^To  form  one  of  the  conical  or  horn<> 
ahaped  rolls,  which  are  not  composed  of  a  whole  leaf, 

•  LewinV  ProdMntm  Bntpmohgy  (lic !)  p.  6. 
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bat  of  a  long  triangular  portion  cut  oot  of  tke  edge, 
some  other  manoeuvres  are  requisite.  Placing  herself 
upon  the  leaf,  the  caterpillar  cuts  out  with  her  jaws 
the  picHse  which  is  to  compose  her  roll.  She  does  not 
however  entirely  detach  it :  it  would  then  want  a  base. 
She  detaches  that  part  on]y  which  is  to  form  the  con- 
tour of  the  horn.  This  portion  is  a  triangular  strap, 
which  she  rolls  as  she  cuts.  When  the  body  of  the 
horn  is  finished,  as  it  is  intended  to  be  fixed  upon  the 
leaf  in  nearly  an  upright  position,  it  is  necessary  to 
elevate  it.  To  effect  this  she  proceeds  as  we  should 
with  an  inclined  (obelisk.  She  attaches  threads  or  little 
cables  towards  the  point  of  the  pyramid,  and  raises  it 
by  the  weight  of  her  body'. 

A  still  greater  degree  of  dexterity  is  manifested  in 
fabricating  the  habitations  of  the  larvae  of  some  other 
Tineas  which  feed  on  the  leaves  of  the  rose-tree,  apple^ 
-elm,  and  oak,  on  the  under-side  of  which  they  may  in 
•summer  be  often  found.  These  form  a^^ oblong  cavity 
in  the  interior  of  a  leaf  by  eating  the  parenchyma  be- 
tween the  two  membranes  composing  its  upper  and 
under  side,  which,  after  having  detached  them  from 
the  surrounding  portion,  it  joins  with  silk  so  artftilly 
that  the  seams  are  scarcely  discoverable  even  with  a 
lens,  so  as  to  compose  a  case  or  horn,  cylindrical  in 
the  middle,  its  anterior  orifice  circular,  its  posterior 
triangular.  Were  this  dwelling  cylindrical  in  every 
part,  the  form  of  the  two  pieces  that  compose  it  would 
be  very  simple ;  but  the  different  shape  of  the  two 
ends  renders  it  necessary  that  each  side  should  have 
peculiar  and  dissimilar  curvatures;  and  Reaumur  as- 

«  Bonnet,  ix.  188.    • 
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sures  us,  UiBi  theae  are  «»  Complex  and  difficult  to  imi-' 
t$Jke  as  tlie  contours  of  the  pieces  of  cloth  that  compose 
the  beck  of  a  coat*  Some  of  this  tribe,  whose  proceed- 
ings I  had  the  pleasure  of  witnessing  a  short  time  since 
upon  the  alders  in  the  Hull  Botanic  Garden,  more  in- 
genious than  their  breUuren,  and  willing  to  save  the  la- 
bour of  sewing  up  two  seams  in  their  dwelling,  insinuate 
themselyes  near  theedge.of  a  leaf  instead  of  in  its  mid^* 
die.  Here  they  farm  th^ir  excavation,  mining  into  the 
very  crenatures  between  the  two  surfaces  of  the  leaf^ 
which,  being  joined  together  at  the  edge,  there  form  one  - 
seam  of  the  case,  and  from  their  dentated  figure  give 
it  a  very  singular  af^iearance,  not  unlike  thatof  sovie- 
fifihes,  which  have  fins  upon  their  backs*  The  opposite 
side  they  are  necessarily  forced  to  cut  and  sew  up^  bujt 
even  in  this  opeifation  they  show  an  ingenuity  and  con-, 
trivanc^  worthy  of  admiration.  The  Tinee,  which  cut 
out  their  suit. from  the  middle  of  the  leaf,  wholly  detach 
the  two  sur&ces  that  compose  it  before  they  proceed  to 
Join  them  together,  the  serrated  incisions  made  by  their 
teeth,  which,  if  they  do  not  cut  as  fast,  in  this  respect 
are  more  effective  than  any  scissors,  interlacing  each 
other  so  as  to  support  the  separated  portions  until  they 
are  properly  joined.  Butit  is  obvious  that  this  process 
cannot  be  followed  by  those  Tinee  which  cut  out  their 
houses  from  the  edge  of  a  leaf^  If  these  were  to  detach 
the  iuijierpide  heforei  they  had  joined  the  two  pieces 
together,  the  builder  as  well  as  his  dwelling  would,  in- 
evitably fiilL  They  therefore,  before 'making  any  in- 
eisioBy  prudently  rtm  (as  a  sempstress  would  call  ity 
loosely  togedier  in  distant  points  the  two  membranes 
on  that  side.  Then  putting  out  their  heads  they  cut  the 
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intermediate  portions,  carefbliy  a^oidiftg  tlie  larger' 
nerves  of  the  leaf;  afterwardB  they  sew  up  the  detached 
sides  nior6  closely,  and  only  intersect  the  nerves  when 
their  labour  is  completed*. — ^The  habitation  made  \rf 
a -Tinea,  which  lives  upon  a  species  of  Attragntmsy  is 
inJtke  manner  formed  of  the  efridermis  of  the  leavei^^ 
bat  ia  this  several  corrugated  pieces  projeet  over  effch 
other,  so  as  toreseroble  thefarbelows  once  infii^bien^. 
Other  larvte  construct  their  habitations  wholly  of 
silk.    Of  this  description  is  that  of  a  Tinea,  whose 
abode,  except  as  to  the  materials  which  compose  it,  is 
formed  oii  the  same  general  plan  as  that  just  described^ 
and  th^  larva  in  like  manner  feeds  only  on  the  paren- 
chyma of  the  leaf.   In  the  beginning  of  spring,  if  you 
examine  the  leaves  of  your  pear-trees,  you  will  scaix^ely 
fiiil  to  meet  with  some  beset  on  the  under  surface  with 
several  perpendicular  downy  russet-coloured  projec- 
tions, al)out  a  quarter  of  an  inch  high,  and  not  mueh 
thicker  than  a  pin,  of  a  cylindrical  shape,  with  a  pro- 
tuberance at  the  base,  and  altogether  resemMing  at  first 
sight  soniany  spines  growingont  of  the  leaf.  You  would 
never  suspect  that  these  could  be  the  habitations  of  in^ 
sects:  yet  that  they  are  is  certain.  Detach  one  of  them^ 
and  give  it  a  gentle  squeeze,  and  yon  will  see  emerge 
from  the  lowerend  a  minute  caterpillar  with  a  yellow-^ 
isb  body  and  black  head.  Examine  the  place  from  which 
yon  have  removed  it,  and  yduwill  perceive  a  round 
excavation  in  the  cuticle  and  {)arencbyma  of  the  leaf, 
the  sizeof  theend  oftbe  tubeby  whichitwa^toncealed. 
This  excavation  is  the  work  of  tife  above-mentioned 
caterpillar,  ivhich  obtains  its  fi)od  by  tooving  its  little 

a  Keaum.  iii.  lOO-lW.  -^       b  Ibid.  145. 
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tent  ftoisk  one  part  of  the  leaf  totlie  other,  BQd  eating* 
a%vay  the  space  immediately  under  it.    It  touches  .ho 
other  part ;  aiid  when  these  insects  abound,  as  they 
often  do  to  the  great  ifljii^  of  pear  treies  %  you  will  per- 
<;eive  every  leaf  bristled  with  them,  and  covered  with 
little  mthered  specks,  the  vestiges  of  their  former  meals.* 
nPfae  case  in  which  the  caterpillar  resides,  and  which  is 
quite  essendal  to  its  existence,  Is  composed  of  silk  spun 
from  Itsmouth'almost  as  soon  as  it  is  excluded  from  the 
eg^.  As^  it  increases  in  size,  it  enlarges  its  habitation 
l>y  stilting  it  in  two,  and  introducing  a  strip  of  new  ma- 
terials. But  the  most  curious  circumstance  in  the  bis-' 
tory  of  this  little  Arab  is  the  mode  by  which  it  retains 
its  tent  in  a  perpendicular  posture.  This  it  effects  partly 
by  attaching  silken  threads  from  the  protuberance  at 
the  base  to  the  surtrounding  surface  of  the  leaf.  But 
b^ing  not  merely  a  mechanician,  but  a  profound  natu-^ 
rill  philosopher  well  acquainted  with  the  properties  of 
air,  it  has  another  resource  when  any  extraordinary 
violence  threatens  to  overturn  its  slender  turret.    It 
forms  a  'Bntuum  in  the  protuberance  at  the  basle,  and' 
thus  ase^ctuftllyfaisfens  it  to  the  leaf  a&t  if  an  air-pump- 
had 'beeif'etoployed!  This  vacuum  is  caused  by  the  in-' 
sect's  re^liettthftg  on  the  least  alarm  up  its  narrow  case^ 
.   which  its  body  completely  fills,  and  thus  leaving  the 
6|iaiee  he\SM  free  of  air.  In  detaching  one  of  these  casegr 
you'ttiay'l^ftfiily  liotiyinee  yourself  of  the  fact.     If  you ' 
seize  it  suddenly  while  the  insect  is  at  the  bottom,  yotv 
^ill  fiAtf'lhaft  it  is*  Yeadily  pulled  off,  the  silken  cords 
giving  w*y  to  a  :Very  slight  force ;  but  if,  proceeding 
gently,  you  give  the  insect  time  to  retreat,  the  case  will 

«  Forsyth  on  Fn»i  Tr«»,  4tQ  edit  27 1 . 
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lie  held  so  closely  to  the  leaf  as  to  sequire  a  mueb 
stronger  effort  to  loosen  iL    As  if  aware  that^  should' 
the  air  get  admission  from  below,  and  thus  reiider  a  va* 
cuum  impractieabloi  the  strongest  bulwark  of  its  for«^^ 
tress  would  be  destroyed,  our  Utile  philosopher  care** 
fully  avoids  gnawing  a  hole  in  the  lea^  contenting! ts^f 
with  the  pafiturage  afforded  by  the  parenchyma  aboi^ 
the  lower  epidermis ;  and  when  the  produce  ai  this- 
area  is  consumed,  it  gnaws  asunder  the  c^M^ds  of  its  tent^ 
and  pitches  it  at  a  short  distance  as  before.    HaTing' 
attained  its  full  growth,  it  assumes  the  pupa  state,  and 
after  a  while  issues  out  of  its  confinement  a  soMdi 
browii  iiioth,  with  long  hind  legs,  the  PhffHiqum  Tinea 
serrat€llao(lAnn6^. 

Borne  larv«,  which  form  their  coveriiig  of  pure  sill^ 
are  not  content  with  a  single  coating,  but  a<ftuallyen* 
velop  themselves  in  another,  o||en  on-one  side  and  very 
much  resemblinj^  a  cloak;  whence  Reaumur  called 
them  "  Teignes  a  fourreau  a  fOflnteau*^^  What  is  very 
striking  in  the  construction  of  this  cloak,  is,,  that  the- 
silk,  insteadof  being  woven  into  one  uniform  close  teJLr 
ture,  is  formed  into  numerous  transparent  s<;al^s  oi^er'- 
wrapping  each  other,  and  altogeUier  very  miicb  resem-- 
bling  the.  scales  of  a  fish  ^;  Th9semantleweoveiP<9d4:ase%. 
one  of  which  I  once  had  the  pleasure  of  cUscovering^ 
are  inhabited  by  the  larva  of  a  little  moth  apparenljif 
first  described  by  Dr.  Ziiu;k^n^  genmn^fii^i»if>or>  who 
€S9AUit  Tinea palliatclla^. 

Various  substances  besides  silk  are  &briefited  into^ 

il.  409.     Sre  above  p.  10. 

b  Reftum.  Ui.  900.  Plate  XVII.  Fio.  0. 
«  Oeroiar*!  Mag.  /Ur  Bntemohgifi  i.  40l 
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Iliabitatioi«B  by  other  Ittrvse,  thldtigli  tf8i»illy  joined  tth^ 
gelhef  cither  trith  silk  or  an  analogcms  gummy  Aiate-* 
rial.-    Thus  Tinea  Lictienum  forms  xjf  pieces  of  licheii 
a  dwelling;  r^s^enHbiiiYg  cHae  of  tht^tunitejd  Heliixs^  many^ 
of  whil^h  1 0biserv«d  in  June  1819  on  an  oak  in  Barhaim 
l^ho  larvce  of  anothier  Tinea,  wfaicb  ulsb  feeds  upon  H^ 
diens,  in^t^d  of  emj^ylng^  these  vegetables  in  fotiii'^ 
ing'its  habitation^  composes  it  of  grains  of  stone  ^oded;. 
frotsi  Ibe  iralls  of  bttitdings  upon  wbteb  its  foodis  found;^  >. 
and  connected  by  a  silken  cement.  -These  inseet^rwere^ 
tlie  subject  of  a  paper  m  the  Memoirs  of  the  iVeiiek: 
Acadermy*,  by  M.  de  ia  Voye,  who,  from  tfaeciremtihv 
staheeof  theii'beiiigfo^»d  in  gfeat  abundance  on  moulf^ 
dering  iTalk,  attHbuted  to  them  the  pow»r  of  eating 
stone,  andregardedtheih  as  the  authors  of  injuries^pro-^ 
needing  solely  iVoiil  the  hand  of  time :  for  the  insectsa 
dtemselves  are  so  minute,  and  the  coating  of  grains  tfP 
stone  composing  their  eases  is  so  triflings,  that  Reaun^ttr^ 
obsenres  they  could  scarcely  make  any  perceptibiile  im- 
pfessioTi  on  a  wall  from  which  they  bad  procured  ma'' 
terials  ftw  ages'*.— Another  lepidopterous  larva,  but  of 
a  much  larger  size  and  different  genus,  the  case  of  which 
is  preserved  in  the  cabinet  of  the  President  of  the  L«n- 
nean  Society,  who  pdihted  it'out  to  me,  employs  the 
spines  apparently  of  some  species  of  Mimosa^  which  are 
ranged  side  by  side  so  as  to  fbtm  a  very  elegant  fluted 
cylinder.  Asimilarartangementofpi^ces  of  small  twigs 
is  observable  in  the  habitationH>f  the  females^  of  the- 


ax.  458.  b  Reaum.  iii.  183. 

c  The  larvae  of  the  inale<)  intermix  with  (he  pieces  of  twigs,  which  are 
less  closely  and  regularly  arrangejd,  bits  of  dried  leaves  aod  other  Hgji't 
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larvae  of  a  moth  referred  by  Von  Scheven  to  Bombysr 
vesiita^  P. ;  while  Tinea  Viciella  of  the  Wiener  Ver^ 
zeichniss  coYevQ  itself  with  short  portions  of  the  stems 
of  grasses  placed  transversely,  and  united  by  means  of 
«ilk  into  a  five-  or  six-sided  case.  The  habitation  of  a 
^ird  larva  of  the  same  family,  described  and  figured 
.by  Reaumur  (Psyche  gramjinella^  Ochsenh.),  is  com- 
posed of  squarish  pieces  of  the  leaves  of  grass  fastened 
only  at  one  end,  and  overwrapping  each  other  like  the 
tiles  of  a  house ;  and  that  of  another  noticed  by  the 
same  author,  of  portions  of  the  smallest  twigs  of  broom 
arranged  on  the  same  plan^.  Indeed  the  larvie  of  the 
whole  of  this  tribe  of  moths,  now  separated  into,  a  di- 
stinct genus  (Psi/cke^  Schrank,  Ochsenh.  Fnmeay  Ha- 
\yorth),  but  which  according  to  Germar  needs  further 
^  subdivision,  reside  in  cases  or  sacks  (whence  they  are 
called  by  the  Germans  Sacktrager)  composed  of  silk,, 
and  fragments  of  grass,  bark,  &c. 

The  larvae  of  a  small  beetle  (Cljftra  longimana}  re- 
side in  oviform  cases  apparently  of  a  calcareous  or 
Earthy  substance,  joined  by  a  gummy  cement  and  co- 
vered with  red  hairs,  the  origin  of  which,  Hubner, 
who  first  discovered  them,  could  not  accoimt  for :  and 
from  the  observations  of  Amstein  and  the  French  trans* 

9 

latorofFuessly's-^ircAire*,  it  seems  probable  that  the 
larvae  of  all  the  species  of  Clytruj  and  according  to 
Zsehorn,  at  least  of  one  species  of  Cryptocephalus, 

materials.     See  tbe  excellent  elncidati on  of  (he.  history  of  this  tri^e». 
whose  mode  of  generatioo  is  so  singalar,  by  Von  Scheven,  in  the  Nature 
fortcher  Stk.  xx,  61,  &c.:  alsoavaluable  paper  by  Dr.  Zincken,  genannt 
Sonimer,  in  Germar's  Mag,  fur  Ent,  i.  19^0. 
«  Rcaum.  iii.  148-9.  T.  1 1.  f.  10.  1 1. 
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(C  duodedmpunckUa,  F.)  differing  in  this  respect  from 
all  other  known  Goleoptera,  live  in  moveable  cases*. 

Wax  is  the  principal  substance  employed  in  the  ha- 
bitations of  the  larvae  before  mentioned  ^y  occasionally 
so  destructive  to  bee-hives.  These  insidious  depre- 
dators, which  are  mentioned  by  Aristotle  %  tying  toge- 
ther, with  silk,  grains  of  wax  (which,  and  not  honey, 
forms  their  food)  construct  galleries  of  a  considerable 
length,  and  thus  concealed  from  the  sight,  and  pro- 
tected from  the  stings  of  the  armed  people  whom  they 
bave  attacked,  push  their  mines  into  the  very  heart  of 
the  fortress,  and  pursue  their  robberies  in  perfect 
safety  *. 

As  many  of  the  habitations  which  I  have  been  de- 
scribing,  fit  the  body  of  the  insects  as  close  as  a  coat, 
they  might  perhaps  with  more  propriety  be  called 
clothes.  This  is  certainly  the  most  appropriate  desig- 
nation of  the  abodes  of  some  species  of  Tinese  (the 
clothes'  moths),  which  not  onljf  coyer  themselves  with 
a  coat,  but  employ  the  very  same  material  in  its  com- 
position as  we  do  in  ours,  forming  it  of  wool  or  hair 
curiously  felted  together.  Like  us,  they  are  born 
naked,  but  not  like  us  helpless  at  that  period,  scarcely 
bave  they  breathed  before  they  begin  to  clothe  them- 
selves ;  thus  contradicting  Dr.  Paley's  assertion,  that 
^^  the  Auj^att  animal  is  the  only  one  which  is  naked,  and 
the  only  one  which  can  clothe  itself*' :''  and  wisely  in- 
attentive to  change  of  fashion,  the  same  suit  serves  them 
from  their  birth  to  mature  age.    The  shape  of  their 

a  Fucssly,  jlrckiv,  53,  t,S\,     Germar's  Hag.  fur  Ent.  i.  136. 

^»  See  abovr,  p.  165»  v     c  Aristot.  Hixt,  Anim,  1.  viii.  c.  2T. 

d  Reaum .  iii.  mem.  B.  «  Nai.  ThtoU  !i30. 
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dress  is  adapted  to  that  of  their  body — a  cylindrical 
case  open  at  both  ends.  The  stuff  of  wbicfi  it  is  com- 
posed  is  the  manufacture  of  the  larva  of  the  Tinea, 
which  incorporates  wool  or  hair  artfully  cut  from  our 
clothes  or  furniture,  ii'ith  silk  drawn  from  its  own 
]nc«itli,into  a  warm  and  thick  tissue :  and  asthie  would 
not  be  soft  enough  for  its  tender  skin,  it  also  lines  the 
inside  of  its  coat  witli  a  layer  of  pure  silk.  Since  this 
suit  of  clothes  during  the  earliest  age  of  the  insect  ac* 
curately  fits  its4)ody,  you  will  readily  conceive  that  it 
will  frequently  require  enlarging.  This  the  little  oc- 
cupant accomplishes  as  dexterously  as  any  tailor.  If 
the  case  merely  requires  lengthening,  the  task  is  easy. 
All  that  is  needful  is  to  add  a  new  ringof  hair  or  wool 
and  silk  to  each  end.  But  to  enlarge  it  in  width  is  not 
so  simple  an  affair.  Yet  it  sets  to  work  precisely  as  we 
should,  slitting  the  cake  on  the  two  opposite  sides,  and 
then  adroitly  inserting  between  them  two  pieces  of  the 
requisite  size.  It  does  not,  however,  cut  open  the  case 
from  one  end  to  the  other  at  once :  the  sides  would  se- 
parate too  far  asunder,  and  the  insect  be  left  nak^d.  It 
therefore  first  cuts  each  side  about  halfway  down,  and 
then  after  having  filled  up  the  fissure  proceeds  to  cut 
the  remaining  half:  so  that,  in  fact,  four  enlargements 
are  made,  and  four  separate  pieces  inserted. — The  co- 
lour of  the  habit  is  always  the  same  as  that  of  the  stuff 
from  which  it  is  taken.  Thus,  if  its  original  colour  be 
blue,  and  the  insect  previously  to  enlarging  it  be  put 
upon  red  qloth,  the  circles  at  the  end  and  two  stripes 
down  the  middle  will  be  red.  If  placed  alternately 
upon  cloths  of  different  bites,  its  dress  will  be  parti- 
coloured like  that  of  a  Harlequin. — The  injury  occa- 
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Stoned  to  tt»  by  these  ifiseets  is  not  cohfifiedto  the  ^iiaB<i» 
tity  of  roaterials  consumed  in  clothing  and  feedings 
themsel vesi  In  moving  from  place  to  place  they  seem 
to  be  as  much  incommoded  by  the  long  hairs  which 
surround  thetn,  as  we  are  by  walking  amongst  high 
grass ;  and  accordin^y,  marching  scythe  in  hand,  with 
th^ir  teeth  they  cut  out  a  smooth  road,  from  time  to 
time  reposing  themselves,  and  anchoring  their  little 
case  with  small  silken  cables. 

If,  as  I  hope^  you  are  induced  to  investigate  the  man- 
ners of  these  insects,  you  have  bi|t  to  leave  an  old  coat 
for  a  few  nionths  undisturbed  in  a  dark  closet,  and  you 
may  be  pretty  certain  of  meeting  with  an  abundant 
colony. 

Not  merely  wool  or  hair,  but  another  substance 
analogous  to  one  employed  in  our  dress,  is  adopted  for 
their  clothing  by  other  insects.  The  larva  of  a  fly  which 
lives  on  the  seeds  of  willows,  makes  itself  a  very  beau* 
tifltl  case  of  their  cottony  down,  not  only  impervious  to 
wet  and  cold,  but  serving,  if  accidentally  blown  int<l 
the  Water,  which  from  the  situation  of  these  trees  fre- 
quently  happens,  as  a  buoyant  little  barge  which  is 
wafted  safely  to  the  shore*. 

'  The  habitations  which  we  have  hitherto  been  con- 
sidering, are  formed  by  larvaB  that  live  on  land,  but 
others  equally  remarkable  are  constructed  by  aquatic 
species,  the  larvee  of  the  various  Phrt/ganeoSy  a  tribe 
of  four-winged  insects  which  an  ordinary  observer 
would  call  moths,  but  which  are  even  of  a  distinct 
order  *»,  not  having  their  wings  covered  by  the  scales 

a  R«auoi.  iii.  ISO.  b  S(%  Kirby  In  Linn.  Tram.  xt.  88, 

^  where  it  is  proposed  to  call  this  order  Triehopia-a, 
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which  adoni  the  lepidopterous  race.  If  you  are  de* 
sirous  of  examining  the  insects  to  which  I  am  alluding^, 
you  have  only  to  place  yourself  by  the  side  of  a  clear 
and  shallow  pool  of  water,  and  you  cannot  fail  to  ob- 
serve at  the  bottom  little  oblong  moving  masses  resem- 
bling pieces  of  straw,  wood,  or  even  stone.  These  are 
the  larvae  in  question,  well  known  to  fishermen  by  the 
title  o{  Caddis-worms,  and  which,  if  you  take  them  out 
of  the  water,  you  will  observe  to  inhabit  cases  of  a 
very  singular  conformation .  Of  the  larva  itself,  wliich 
somewhat  resembles  the  caterpillars  of  many  JLepi^to* 
ptera^  nothing  is  to  be  seen  but  the  head  and  six  legs 
by  means  of  which  it  moves  itself  in  the  water,  and 
drags  after  it  the  case  in  which  the  rest  of  the  body  is 
inclosed,  and  into  which  on  any  alarm  it  wlH>lly  retires* 
The  construction  of  these  habitations  is  ^  very  various. 
Some  select  four  or  five  pieces  of  the  leaves  of  grass, 
which  they  glue  together  into  a  shapely  polygonal  case; 
others  employ  portions  of  the  stems  of  rushes,  placed 
side  by  side  so  as  to  form  an  elegant  fluted  cylinder ; 
some  arrange  round  them  pieces  of  leaves  like  a  spi- 
rally-rolled ribband*;  others  inclose  themselves  in  a 
mass  of  the  leaves  of  any  aquatic  plants  united  without 
regularity ;  and  others  again  form  their  abode  of  mi- 
nute pieces  of  wood  either  fresh  or  decayed^.  One, 
like  the  Sabellee^^  forms  a  horn-shaped  case  composed 
of  grains  of  sand,  so  equal  in  size,  and  so  nicely  and 
^^regularly  gummed  together,  the  sides  throughout  being 
of  the  thickness  of  one  grain  only,  that  the  first  time  I 
viewed  it  I  could  scarcely  persuade  myself  it  could  be 

a  PlatbXVII.  Fig.  10..  b  Reaum.  iii.  150  9. 

«  Sowerby'B  Nat,  MiwelU  No,  Ix.  1 51. 
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the  work  of  an  insect.     The  case  of  P.  bimacuUda^ 
^irhich  is  less  artificially  constructed  of  a  mixture  of 
mud  and  sand,  is  pyriforni,  and  hi^s  its  end  curiously 
stopped  by  a  plate  formed  of  grains  of  sand,  with  a  cen<* 
tral  aperture  *.    Other  species  construct  houses  which 
may  be  called  alive,  forming  them  of  the  shells  of  nr-- 
nous  aquatic  snails  of  different  kinds  and  sizes  even^. 
while  inhabited,  all  of  which  are  immoveably  fixed  tor* 
it^  and  dragged  about  at  its  pleasure — a  covering  a». 
singular  as  if  a  savage,  instead  of  clothing  himself  with, 
squirrels'  skins,  should  sew  together  iiito  a  coat  the* 
animals  themselves.  However  various  may  be  the  form 
of  the  case  externally  ,within  it  is  usually  cylindrical  and 
lined  with  silk;  and  though  seldom  apparently  wider 
than  just  to  admit  the  body  of  the  insect,  some  species 
have  the  power  of  turning  round  in  it,  and  of  putting 
out  their  head  at  either  end^.    Some  larvae  constantly 
make  their  cases  of  the  same  materials ;  others  employ 
indifferently  any  that  are  at  hand ;  and  the  new  ones 
which  they  construct  as  they  increase  in  size  (for  they 
have  not  the  taculty,  like  the  larva  of  the  moth,  of  en- 
larging them)  have  often  an  appearance  quite  dissimilar 
to  that  of  the  old.     Even  those  that  are  most  careless 
about  the  nature  of  the  materials  of  their  house,  are 
solicitously  attentive  to  oite  circumstance  respecting 
them,  namely,  their  specific  gravity.     Not  having  the 
power  of  swimming,  but  only  of  walking  at  the  bottom 
of  the  water  by  aid  of  the  six  legs  i^ttached  to  the  fore 
part  of  the  body  which  is  usually  protruded  out  of  the 
case,  and  the  insect  itself  being  heavier  than  water,  it 
is  of  great  importance  that  its  house  should  be  of  a 

a  De  Geer,  \u  664.  b  Ibid. 
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apeeific  gravity  ^  nearly  tbat  of  the  element  in  whieb 

it  resides,  as  while  walking  neither  to  inoominode  it 

by  Us  weight,  nor  hy  too  great  buoyancy ;  and  it  is  as 

essehtiM  that  it  should  be  $o  equally  i«/Ai«(€i/ in  every: 

part  as  to  be  readily  moveable  in  any.  position.  Under 

these  cir^nmstaqces  oiir  Caddis-wornas  evince  their 

pro%;ien^y  in  hydro^ts^tics,  selecting  the  niost  s^tahle 

suh^tSLQces ;  and,  if  the  ceU  he  too  heavy,  glueing  to  i( 

9L  bit  of  leaf  (ur  stmw;  or,  if  too  light,  a  shdl  or  piece 

-of  gravel:    It  is  firom  this  n^ce^sity  of  regulating  thie^ 

^^8p0cific  gravity,   that  to  the  causes  fpriped  vith  tb^ 

i^;reatest  regularity  we  o|itea  see  atjUtched  a  seenuAgly 

i«uperilaous  piece  of  wood,  leaf,  or  the  lU^e.         r 

A'larva  of  one  of  the  aquatic  TipuUdas  liv^  in  cases^ 
Mmewhat  sin^ilar  to  tho&e  of  sonie  Pkrjfganm.  Se- 
rerai  of  these  of  a  fti»ftMri«  shape  and  brown  eoloor, 
'  QQttiposed  partly.of  silk  aiid  partly  perh|p^ps.offragn](ent&. 
of  leaves,  and  inhabited  by  a  red  larva  apparently  of  a 
Cbbron&muSy  were  found  by  Reaumur  upon  dead  l^ives 
in  a  pool  o^  water  in  the,  Bois  de  Boulogne  ^» 

In  conclwUng  this  head  I  may  observe,  that  here 
might  have  been  described  the  various  abodes  whieh 
sotitaty  larvi^  prepfire  for  themselves  previousljr  to  as- 
dumingthe  pupa,  and  intended  for  their  proteetion  in 
that  defenceless  stage  of  existence ;  bdt  as  I^hall  have 
oecasion  again  to  refer  to  them  in  speaking  of  the  larva 
'i^iiite  ii^insecte,  I  sh^U  defer  their  description  to  that 
Iditiefr,Co  which  they  more  strictly  belong. 

From  the  next  division  of  the  habitations  of  inseots — 
those  formed  by  solitary  perfect  insects  for  their  own 

a  Reamn.  iii.  170* 
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/  accoinmodatioii**^  »kaU  eeleet  for  deeM^ription  only  iWo, 
both  the  woidc  of  spiders,  and  tdluded  to  in  a  former 
letter^  whidi  indeed,  witb  tbe  exception  of  the  inavti-^ 
6^al  retreats  made  by  ikt&AchticB^  Cicindeiasyj^in^d  per* 
baps  a.  few  others,  .are  the  only  ones  properly  belong*^ 
iBg^  to  it. 

The  halMtatioB  of  one  of  these  (Mygale  cmmentari&y 

I^Aty.,  Aranea  Sauvagesiij  Dorthes,)  is  suhterraiieoua^ 

not  a  mere  shallow  cavity,  but  a  tnbe  or  gallery  up-* 

wards  of  two  feet  in  length  aiid  half  an  inch  broad. 

This  tunnel,  so  vast  compared  with  the  size  of  the  in* 

aect,  it  ^gs  by  nieanis  of  its  strong  jaws  in  a  steep  bank 

€if  bare  clay,  so  th^l  the  rain  may  readily  riin  off  with* 

out  penetrating  to  its  dwelling.     Its  next  operation  is 

to  line; the  whole  from  ttip  to  bottom  with  a  web  of  fine 

silk,  which  serves  the  double  purpose  of  preventing;  the 

'    «arth  that  compioses  the  walk  from  falling  in,  and,  by 

its  coniiexion  with  the  door  of  the  orifice,  of  giving  in-* 

^       ((nrmation  to  the  spider  of  what  is  passing  above.  Yoii 

doubtless  suppose  that  in  saying  door  I  am  speaking' 

nietaphorically.     It  could  never  enter  into  your  con^ 

ception  that  aiiy  animal,  much  less  an  insect,  cpuld 

construct  anything  really  deserving  of  that  name-*— any 

thing  like  our  doord^  turning  upon  a  hinge,  and  accu* 

rately  fitted  to  the  frame  t)f  the  opening  which  it  is  iii* 

tended'  to  close.  Yet  such  a  door,  incredible  as  it  may 

seem,  is  actually  framed  by  this  spider.  It  do^  not  in* 

deed,  like  us,  compose  it  of  wood,  but  of  several  coats 

.of  dried  earth  fastened  to  each  other  with  silk.  When 

finidied,  its  outline  is  as  perfectly  circular  as  if  traced 

with  compasses;  the  inferior 9urfkce  is  convex  and 

smooth,  the  superior  flat  and  rough,  and  so  like  the  ad* 
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joining  earth  as  not  to  be  distinguishable  from  it.  This 
door  the  ingenious  artist  fixes  to  the  entrance  of  heir 
gallery  by  a  hinge  of  silk,  which  plays  with  the  greatest 
freedom,  and  allows  it  to  be  opened  and  shut  with  ease ; 
and  as  if  acquainted  with  the  laws  of  gravity,  she  inva« 
riably  fixes  the  hinge  at  the  highest  side  of  the  openings 
so  that  the  door  when  pushed  up  shuts  again  by  its  own 
weight.  She  has  not  less  sagaciously  left  a  little  ledge 
or  groove  just  within  the  entrance,  upon  which  the 
door  closes,  and  to  wliich  it  fits  with  such  precision, 
that  it  seems  to  make  but  one  surface  with  it.  Such  is 
the  astonishing  structure  of  this  little  animal's  abode ; 
nor  is  its  defence  of  its  subterraneous  cavern  less  sur* 
prising.  If  an  observer  adroitly  insinuates  the  point  of 
a  pin  under  the  edge  of  the  door,  and  elevates  it  a  little, 
he  immediately  perceives  a  very  strong  resistance.— 
What  is  its  cause  ? — The  spider,  warned  by  the  vibra- 
tions of  the  threads  which  extend  from  the  door  to  the 
bottom  of  her  gallery,  runs  with  all  speed  to  the  door, 
fastens  its  legs  to  it  on  one  side,  and  on  the  other  to 
the  walls,  and  turning  upon  its  back,  pulls  with  all  its 
might,  't'hus  the  door  is  alternately  shut  or  opened,  as 
the  exertions  of  the  observer  or  of  the  spider  prevail. 
It  is  easy  to  guess  which  will  in  the  end  conquer;  and 
the  spider,  when  it  finds  all  resistance  ineifectual,  be- 
takes itself  to  flight,  and  retreats.  If,  to  make  a  further 
experiment,  the  observer  fastens  down  the  door  so 
that  it  cannot  be  forced  open,  the  next  morning  he  will 
find  a  new  entrance,  with  a  new  door  formed  at  a  small 
distance ;  or,  if  he  take  the  door  entirely  away,  another 
will  be  constructed  in  less  than  twelve  hours. 

The  habitation  thus  singularly  formed  and  defended 
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is  not  at  all  used  as  a  snare,  but  merely  as  a  safe  abode 
Smt  the  spider,  which  hunts  its  prey  at  night  only ;  and^ 
when  caught^  devours  it  in  security  at  the.  bottom  of  its 
den,  whioh^  is  gesecally  strewed  with  the  remains  of 
eoleopterous  insects*. — From  some  curious  observa- 
tions of  M.  Dorthes  on  this  species  in  the  second  vo- 
lume  of  the  Linnean  Transactions^  it  appears  that  both 
the  male  and  female  spider  and  as  many  as  thirty  young 
ones  occasionally  inhabit  one  of  these  galleries. — Ara^ 
nea  Sauvagesii  of  Rossi,  which  is  a  distinct  species 
found  in  Corsica,  forms  a  similar  habitation^. 

The  galleries  just  described  are  the  work  of  an  Eu* 
ropean  species  not  uncommon  in  the  south  of  Franee ; 
but  similar  ones  are  fabricated  by  ^raneatTftm^ori^i,  an 
inhabitant  of  the  West  India  islands,  as  well  as  by 
many  other  tropical,  species.  I  have  seen  one  of  these, 
which  kad  been  dug  put  of  the  earth,  in  the  cabinet  of 
Thomas  Hall,  Esq.  F.L.S.,  that  was  nearly  a  foot  in 
length  and  above  an  inch  in  diameter,  forming  a  cylin- 
drical bag  of  dark-coloured  silk,  closed  at  the  bottom, 
and  accurately  fitted  at  the  top  by  a  door  or  lid. 

The  habitation  of  ^ninea  aquaiicaj' the  other  spider 
to  which  I  alluded,  is  chiefly  remarkable  for  the  ele- 
ment in  which  it  is  constructed  and  the  materials  tbat 
compose  it.  It  is  built  in  the  midst  of  water,  and 
formed,  in  fact,  of  air !  Spiders  are  usually  terrestrial, 
but  this  is  aquatic,  or  rather  amphibious ;  for  though 
she  resides  in  the*  midst  of  water,  in  which  she  swims 
with  great  celerity,  sometimes  on  her  belly  but  more 
frequently  on  her  back,  and  is  an  admirable  diver,  she 

«  Sauvages  Hist,  de  VAcqd,  des  Sc  de  Parts  1758,  p.  S6.       , 
b  Latr.  Hist.  Nat.  vii.  1S3. 
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not  unfrequently  hnnts  on  shore,  and,  having  tfaoght 
her  prey,  plunges  with  it  to  the  bottom  of  the  water. 
Here  it  is  she  forms  her  singular  and  unique  abode. 
She  would  evidently  have  but  a  very  uncomfortable 
time  were  she  constantly  wet,  but  this  she  is  sagacious 
enough  to  avoid ;  and  by  availing  herself  of  some  well* 
known  philosophical  principles,  she  constructs  fiir  her- 
self an  apartment  in  which,  like  the  mermaids  and  sea- 
nymphs  of  fable,  she  resides  in  comfort  and  security. 
The  following  is  her  process.  *  First  she  spins  loose 
threads  in  various  directions  attached  to  the  leaves  of 
aquatic  plants,  which  may  be  called  the  frame- work  of 
her  chamber,  and  over  them  she  spreads  a  transparejit 
varnish  resembling  liquid  glass,  which  issues  from  the 
middle  of  her  spinners,  and  which  is  so  elastic  that  it 
is  capable  of  great  expansion  and  contraction ;  and  if 
a  hole  be  made  f  n  it,  it  immediately  closes  again.  Next 
she  spreads  over  her  belly  a  pellicle  of  the  same  mate- 
rial, and  ascends  to  the  surface.    The  precise  mode  in 
which  she  transfers  a  bubble  of  air  beneath  this  pellicle 
is  not  accurately  known ;   but  from  an  observation 
made  by  the  ingenious  author  of  the  little  work  from 
which  this  account  is  abstracted,  he  concludes  that  she 
db'aws  the  air  intoher  body  by  the  anus,  which  she  pre- 
sents to  the  surface  of  the  pool,  and  then  pumps  it  out 
from  an  opening  at  the  base  of  the  belly  between  the 
pellicle  and  that  part  of  the  body,  the  hairs  of  which 
keep  it  extended.    Clothed  with  this  a^>ial  mantle^ 
which  to  the  spectator  se^ms  formed  of  resplendent 
quicksilver^  she  plunges  to  the  bottom,  andj  with  a» 
much  dexterity  as  a  chemist  transfers  gas  with  a  gas* 
holder,  introduces  her  bubble  of  air  b^ieath  the  roof 
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prepared  for  its  reception.  This  manoeuvre  she  repeats 
ten  or  twelve  times,  until  at  length  in  about  a  quarter 
of  an  hour  she  has  transported  as  much  air  as  suffices  to 
expand  her  apartment  to  its  intended  extent,  and  now 
finds  herself  in  possession  of  a  little  aerial  edi6ce,  I 
had  almost  said  an  enchanted  palace,  affording  her  a 
commodious  and  dry  retreat  in  the  very  midst  of  the 
water.  Here  she  reposes  unmoved  by  the  storms  that 
agitate  the  surface  of  the  pool,  and  devours  her  prey 
al  ease  and  in  safety.  Both  sexes  form  these  lodgings. 
At  a  particular  season  of  the  year  the  male  quits  hts 
apartment^  approaches  that  of  the  female,  enters  it,  and 
enlarging  it  by  the  bubble  of  air  that  he  carries  with 
him,  it  becomes  a  common  abode  for  the  happy  pair  ^ 
— ^The  spider  which  forms  these  singulai:  habitations  is 
one  of  the  largest  European  species,  and  in' some  coun- 
tries not  uncommon  in  stagnant  pools. 

I  am,  &c. 

«  Memoire  pour  servir  4  commencer  Vllistoire  des  Jraignces  Aquat^tt'^ 
12mo. 
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HABITATIONS  OF  INSECTS 
CONTINUED. 

1  HE  habitations  of  insects  which  I  shall  next  proceed 
to  describe,  are  those  formed  by  the  united  labouF  ot 
several  individuals. 

The  societies  which  thus  combine  their  operations 
may  be  divided  into  two  kinds :  1st,  those  of  which  the 
object  is  simply  the  conservation  of  the  individuals 
composing  them ;  and  ^dly,  those  whose  object  is  also 
the  nurture  and  education  of  their  young.  To  the  last 
head  belong  bees,  wasps,  &c; :  to  the  former  the  larvae 
of  some  species  of  moths,  whose  labours  being  the  most 
simple  I  shall  first  describe. 

You  cannot  fail  to  have  observed  in  gardens  the  fruit* 
trees  disfigured,  as  you  would  probably  think  them, 
with  what  at  first  view  seem  very  strong  and  thick  spi- 
ders'  webs.  If  you  have  bestowed  upon  these  webs  the 
slightest  attention,  ^ou  must  have  likewise  remarked 
that  they  diflTer  very  materially  in  their  construction 
from  those  spun  by  spiders,  inclosing  on  every  side  an 
angular  space,  and  being  besides  filled  with  caterpil- 
lars. These  are  the  larvae  of  Bombt/x  chrysorrhctay 
and  the  web  which  contains  them  is  spun  by  their  united 
labour  for  the  protection  of  the  common  society.  As 
soon  as  the  cluster  of  eggs  deposited  by  the  parent  moth 
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18  hatched,  the  young  caterpillars,to  the  number  of  three 
or  four  hundred,  commence  their  operations.   At  first 
they  content  themselves  by  forming  a  sort  of  hammock 
€3ff  the  single  leaf  upon  which  they  find  themselves  as- 
sembled, covering  it  with  a  roof  composed  of  a  number 
of  silken  threads  drawn  from  one  edge  to  the  other; 
and  under  one  or  more  of  these  temporary  habitations 
they  reside  for  a  few  days,  until  they  are  become  large 
md  strong  enough  to  undertake  a  more  solid  and  spa- 
cious building  suflicient  to  contain  the  whole  society* 
In  constructing  this  new  habitation,  they  spin  a  close 
mlken  web  round  the  end  of  two  or  three  adjoining 
twigs  and  the  leaves  attached  to  them,  so  as  to  include 
the  requisite  sp^ce.     They  are  not  curious  in  giving 
any  particular  form  to  the  edifice :  sometimes  it  is  flat^ 
often  roundish,  but  always  more  or  leas  angular.  The 
interior  is  divided  by  partitions  of  silk  into  several  ir- 
regular apartments,  to  each  of  which  there  is  purposely 
left  an  appropriate  door.  Within  these  the  caterpillars 
retire  at.  night,  or  in  rainy  weather,  quitting  the  nest 
on  fine  days,  and  dispersing  themselves  over  the  neigh- 
bouring leaves,  upon  which  they  feed.    Here  too  they 
repose  during  the  critical  period  of  the  change  of  their 
skins.  On  the  approach  of  winter  the  whole  community 
shut  themselves  up  in  the  nest,  which,  by  the  addition 
of  i;epeated  layers  of  silk,  has  at  this  time  become  so 
thick  and  strong  as  to.be  impervious  to  the  wind  and 
rain.    They  remain  in  a  state  of  torpidity  during  the 
cold  months,  but  towards  the  beginning  of  April  are 
awakened  to  activity  by  the  genial  breath  of  springs 
and  begin  to  feed  with  greediness  upon  the  young  leaved 
that  surround  their  habitation,  which,  as  they  soon 
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gveatiy  inerease  in  ^ze^  tliey  find  it  Hece^aiy  to  eii'* 
large.  0»e  nrif  ht  fear  that  a  stmelttre  SormmA  of  svck 
raatemlft  would  at  this  period  be  sadly  damaged  by  tke 
growth  of  the  young  shoots  and  leaT€»  of  the  twigs^ 
which  it  incloses ;  but  the  inhabitants,  as  if  ^to  guaid 
against  such  an  accident,  have  gnawed  off  aU  the  buds 
within  their  dwelling,  and  thvs  secured  themseli^s- 
from  this  inconvenience  \ 

The  nest,  of  the  lar  vs  of  anotibe^  species  of  neth,  the 
Bombyx  processionea^  unfortunately  not  a  native  of 
this  country,  to  which  on  accoqnt-  of  their  lingular 
manners,  that  will  be  detailed  to  you  in  a  subsequent 
letter,  Reaumur  has  given  the  tide  of pr0cessiomfry 
caterpillars,  is  somewhat  different  in  its  construction 
from  that  just  described,  though  formed  of  the  saoie 
material.  As  the  caterpillars  which  fabricate  it,  feed 
upon  the  leaves  of  the  oak,  it  is  always  found  upon  this 
tree,  attached  not  to  the  branches  but  the  trank,  some- 
times at  a  considerable  height  from  the  ^ound.  In 
shape  it  resembles  an  irregular  knob  or  protuberance^ 
and  the  silk  which  composes  it  being  of  a  gray  colour, 
at  a  distance  it  would  be  taken  for  a  mass  of  lichens. 
Sometimes  this  nest  is  upwards  of  eighteen  inches  long, 
and  six  broad,  rising  in  the  middle  about  four  inches 
from  the  surface  of  the  tree.  Between  the  trunk  and 
the  silken  covering,  a  single  hole  is  left  which  serves 
for  the  entrance  and  exit  of  the  inhabitants.  These 
differ  in  their  manners  from  those  last  mentioned* 
While  very  young  they  have  no  fixed  habitati<m,  eon* 
tenting  themselves  with  a  succession  of  different  tem-' 
porary  camps  until*  they  have  attained  two-diirds  of 

a  Reanm.  ii.  1?8. 
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their  growth.  Then  it  is  they  unite  their  labours  in 
spinning  the  nest  just  described;  and  in  this  they  con- 
tinue to  reside  in  harmony  until  they  become  perfect 
insects^  assuming  in  it  even  the  state  of  chrysalis*. 

Habitations  similar^  as- to  their  general  structure^  to 
the  above,  though  differing  in  several  minute  circum- 
stances, are  formed  by  the  larv®  of  several  other  moths^ 
as  of  Bombyx  phasorrhea  of  Curtis,  JB.  neustria^  &c.  as 
well  as  those  of  Papilio  lo^  P.^Cinxia^  and  some  other- 
butterflies;  and  even  of  some  TeftthredinidcB^  whichy 
however,  have  each  a  separate  silken  covering.  But 
as  it  would  be  tedious  to  describe  these  particularly,. 
I  pass  on  to  the  habitations  formed  by  insects  in  th6ir 
perfect  state,  which  have  in  view  the  education  of  their 
young  as  well  as  self-preservation,  describing  in  suc- 
cession those  ofantSy  bees,  wasps^  and  Termites. 

Of  these  the  most  simple  in  their  structure  are  the 
nests  of  difierent  kinds  of  ants^  many  of  which  exter- 
nally present  the  appearance  of  hillocks  more  or  less 
conical,  formed  of  earth  or  other  substances. 

The  nest  of  the  large  red  ants  (F.  rufa,  L.)  which 
are  common  in  woods^  at  the  first  aspect  seems  a  very 
cofifused  mass.  Exteriorly  it  is  a  conical  mount  com- 
posed of  pieces  of  straw,  fragments  of  wood,  little 
stones,  leaves,  grain;  in  short,. of  any  portable  mate- 
rials' within  their  reach.  But  however  rude  its  out- 
ward appearance,  and  the  articles  of  which  it  consists, 
interiorly  it  presents  an  arrangement  admirably  calcu- 
lated at  once  for  a  protection  against  the  excessive ' 
beat  of  the  sun,  and  yet  to  retain  a  due  degree  of  ge- 

a  Reaaoi.  li.  179. 
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Bialwamith.  It  is  wbelly  composed  «ifiiuiBefam  siftall 
apaiiutents  ofAittewenteiae^  eommunieatiBg  wUh  aaeb 
^tber  by  meanfi  of  f  alleries  «Bd  arrangsed  in  separate 
ivories,  some  vary  deep  ki  the  earth,  others  a  considera* 
.ble  height  above  it ;  the  former  for  the  ree^^ption  ef 
the  young  in  cold  weadier  and  at  night,  the  latter 
adapted  to  theiritse  in  the  day  time.  In  forming  these, 
Afae  ants  mix  the  earlh  ^scavated  frote  the  bettom  4>f 
ihe  nest  with  the  other  materiiils  of  !which  the  mount 
consists,  and'ihils  git^  solidity  to  the  whole.     Besides 
the  avenues  whieb  j<>in  theitpartments  together,  4>lher 
gaUeries  varying  in  dkaenrsions  communicate  with  the 
onlside  of^he  test  at  the  top  of  the  mount.  These  open 
^oors  would  «eem  ill  calculated  for  preoludiog  the^r 
:  niision  of  wet  or  of  nocturnal  enemies :  but  the  ants 
■  alter  their  dtmenstons  continually  according  to  cireum* 
:^tance8 ;  and  they  wholly  close  them  at  ni%ht,  when  all 
^gradually  retire  to  Che  interior,  and  «  few  sentiiiels 
only  ar'e  left  to  guard  the  ffHtes.     On  iWfiy  days,  too, 
they  iceep  iliem  shut,  lind  when  the^ky is  dotidy  open 
them  partially  \  '•  ^ 

The  hiilMtations  of  these  ants  are  modi  lai^erAan 
those  of  any  other  species  in  this  coun43ry,  and  «o«ie- 
times  as  big  as  a  small  haycock ;  but  they  -are  mere 
indtehflls  whm  Compared  with  the  enormous  moiuids 
fi^hich  other  ^cies  apparently  of  the  same  family,  but 
much  <larger,  construct  in  warmer -dimfttes.  M&lonet 
states,  that  in  the  forlests  of  Gtinana  he  ^nee  saw  ant- 
hills which,  though  Us  companion  wouldiiot  mifikr  kki 
to  approach  nearer  than  -forty  paces  for  fear  of  Ins  he- 
11^  cfevoured,  seiemed  to  him  ta  he  fifteen-or  twea^ 

.   a  Huber,  tUchereheg  fUr  Us  Mmunfdts  Fottrmiit  p.  21-29. 
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fi^et  bigh,  and  thirty  or  forty  in  diameter  at  the  base; 
aftsuming  the  form  of  a  pyrainid,  truncated  at  one-t)iird 
of  its  height^:  and.Stedman,  when  in  Surinam,  once 
parsed  antrhills  six  feet  high,  and  at  least  one  hundred 
feet  in  cireumferenee^. 

The  nest  of  Formica  brunnea^  Xatr,  is  composed 
wliolly  of  earth,  and  consists  of  a  great  number  of 
stories,  sometimes  Uioit  fewer  than  forty,  twenty  below 
the  level  of  the  soil,  and  as  many  above,  which  last, 
following  the  slope  of  the  ant-hill,  are  concentric,  ^ach 
story,  separately  examined,  exhibits  cavities  in  the 
shape  of  saloons,  narrower  apartments,  and  long  gal- 
leries which  preserve  the  communication  between  both. 
The  arched  roofs  of  the  most  spacious  rooms  are  sup- 
port€^J>y  very  thin  walls,  or  occasionally  by  small  pil- 
lars and  true,  kuttresses;  some  having  only  one  en- 
trance from  above,  others  a  second  communicating  with 
the  low^  story.  The  main.gaUeries,  of  which  in  some 
places  several  meet  in.o^e  large  saloon,  communicate 
with  other  subterranean  passages  whi^ch  are  often  car- 
ried to  the  distance  of  several  feet  from  theliill, — These 
iipisectswxurli  chiefly  after  suns^. — In  building  their  nest ' 
they  employ  soft  xlay  only,,  scraped  from  i^  bottom 
when  sufficiently  moistened  by  a  shower,  which,  far 
from  injurii]\g,  consolidates  and  strengthens  their  archi- 
tecture. Different  labourers  convey  small  masses  of 
this  ductile  material  between  their  mandibles,  and 
with  the  same  instruments  they  spread  and  piould  it  to 
their  will,  the  antennae  af^ompanyiug  every  movement. 
They  render  all  firm  by.  pressing  the  surface  lightly 

a  Huber,  Recherches  tvrUs  Mkuri^ieM-FmirmUy  p.  iSB^ 
b  Ste^lman's  StiHnOAi,  i.  109.  .    . 

2  i2 


y; 


484  HABITATIONS  OF  INSECTS. 

"with  their  fore  feet :  and  however  numerous  the  masses 
of  clay  composing  these  walls,  and  though  connected 
by  no  glutinous  material,  they  appear  when  finished 
one  single  layer  well  united,  consolidated,  and  smooth- 
ed. Having  traced  the  plan  of  their  structure,  by 
placing  here  and  there  the  foundations  of  the  pillars 
and  partition- walls,  they  add  successively  new  por- 
tions :  and  when  the  walls  of  a  gallery  or  apartment 
which  are  half  a  line  thick  are  elevated  about  half  an 
inch  in  height,  they  join  them  by  springing  a  flattish 
arch  or  roof  from  one  side  to  the  other.  Nothing  can 
be  a  more  interesting  spectacle  than  one  of  these  cities 
while  building.  In  one  place  vertical  walls  form  the 
outline,  which  communicate  with  different  corridors 
by  openings  made  in  the  masonry ;  in  another  we  see 
a  true  saloon  v/hose  vaults  are  supported  by  numerous 
pillars ;  and  further  on  are  the  cross  ways  or  squares 
where  several  streets  meet,  and  whose  roofs,  though 
often  i^ore  than  two  inches  across,  the  ants  are  under 
no  difficulty  in  constructing,  beginning  the  sides  of  the 
arch  in  the  angle  formed  by  two  walls,  and  extending 
them  by  successive  layers  of  clay  till  they  meet:  while 
crowds  of  masons  arrive  from  all  parts  with  their  par- 
ticle of  mortar,  and  work  with  a  regularity,  harmony, 
and  activity,  which  can  never  enough  be  admired*  So 
assiduous  are  they  in  their  operations,  that  they  will 
complete  a  story  with  all  its  saLloons,  vaultcfd  roofs, 
partitions  and  galleries,  in  seven  or  eight  hours.  If 
they  begin  a  story,  and  for  want  of  moisture  are  un- 
able to  finish  it,  they  pull  down  again  all  the  crumbling 
apartments  that  are  not  covered  in^. 

•  Huber,  Recherchesj  &€.  30*40. 
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Another  species  of  ants  (F.fusca^lj.^  are  also  ma- 
sons. When  they  wishito  heighten  their  habitations^ 
they  begin  by  covering  the  top  with  a  thick  layer  of 
day  which  they  transport  from  the  interior.  In  this 
layer  they  trace  out  the  plan  of  the  new  story,  first 
hollowing  out  little  cavities  of  almost  equal  depth  at 
different  distances  from  each  other,  and  of  a  size 
adapted  to  their  purposes.  The  elevations  of  earth 
left  between  them  serve  for  bases  to  the  interior  walls, 
which,  when  they  have  removed  all  the  loose  earth 
from  the  floors  of  the  apartments,  and  reduced  the 
foundations  to  a  due  thickness,  they  heighten,  and 
lastly  cover  all  in.  M.  Huber  saw  a  single  working 
ant  make  and  cover  in  a  gallery  which  was  two  or  three 
inches  long,  and  of  which  the  interior  was  rendered 
perfectly  concave,  without  assistance*. 

The  societies  o(  F.fuliginosay  Latr.  make  their  habi- 
tations in  the  trunks  of  old  oaks  or  willow-trees,  gnaw- 
ing the  wood  into  numberless  stories  more  or  less  hori- 
zontal, the  ceilings  and  floors  of  which  are  about  five 
or  six  lines  asunder,  black,  and  as  thin  as  card,  some- 
times supported  by  vertical  partitions,  forming  an  in- 
finity of  apartments  which  communicate  by  small  aper- 
tures ;  at  others  by  small  light  cylindrical  pillars  fur- 
nished with  a  ba^e  and  capital  which  are  arranged  in 
colonnades,  leaving  a  communication,  perfectly  free 
throughout  the  whole  extent  of  the  story**. 

Two  other  tribes  of  carpenter  ants  (JF.  csthiops  and 
F.Jlava,  Latr.)  use  sawdust  in  forming  their  buildings. 
The  former  applies  this  material  only  to  the  building 
of  walls  and  stopping  up  chinks :  the  latter  composes 

a  Huber,  Recherches,  &c.  45.  b  Ibid.  53. 
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whole  stages  or  stories  of  it  made  into  a  sort  of  papier 
pidch^,  with  earth  and  spiders*  web*. 

Some  ants  form  tlieir  nests  of  the  leaves  of  trees. 
One  of  these  was  observed  by  Sir  Joseph  Banks  in 
New  South  Wales,  which  was  formed  by  glueing  to- 
gether several  leaves  as  larg^  as  a  hand.  To  keep 
these  leaves  ill  a  proper  position,  thdusands  of  ants 
united  their  strength,  and  if  driven  away,  tte  leaves 
spring  back  with  great  violence*. 

/  The  most  profound  philosopher^  equally  with  the 
most  incurious  of  mortals,  is  struck  with  astonishment 
on  inspecting  the  interior  of  a  bee-hive.  He  beholds 
a  city  in  miniature.  He  sees  this  city  divided  into  re- 
gular streets,  these  streets  composed  of  houses  con- 
Btructed  on  the  most  exact  geotnetrical  principles  and 
the  most  symmetrical  plan,  sonie  sferving  for  store- 
houses for  fodd,  others  for  the  habitations  of  the  citi- 
zens, and  a  few,  much  more  extensive  than  the  rest, 
destined  for  the  palaces  of  the  sovereign.  He  perceives 
that  the  substance  of  which  the  whole  city  is  built,  is 
one  which  man,  with  all  his  skill,  is  unable  to  fabri- 
cate ;  and  that  the  edifices  in  which  it  is  employed  are 
such,  as  the  most  expert  artist  would  find  fiimdelT  in- 
competent to  erect.  And  the  whole  i6  the  work  of  a 
society  of  insects !  *'  Qud  ahtfne  (he  (Exclaims  with 
Bonnet)  aux  yeUst  da  sage  qu'une  ruche  d^Aieilles! 
Quelle  sagesse  profonde  se  cache  dans  cet  ablme!  Quel 
philosophe  osera  le  fonder V^    Nor  have  its  mysteries 

yet  been  fathomed.     Philosophers 'have  irt  all  ages 

'-  ■    "^  "•    ■"■.■••.,'•■'    •  • .~  •     ,  •    •. 

a  Iluber,  Rtchtrchti^  &c.  61 . 

b  Hawkey  worth's  CookW  y^yagety  iii.  223. 
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devoted  their  lives  to  the  subject ;  from  AristomftcfBtte 
of  Soli  in  Cilicia,  who,  we  are  told  by  Pliny,  for  fifty- 
eight  years  attended  solefy  to  bees,  and  Philisc^  the 
Thracian,  who  spent  his  whole  time  in  forests  inves- 
tigating their  manners,  to  Swammerdam,  .Reaumur, 
Htmter,  ind  Hnber  of  modem  times.'  Still  the  con^ 
struction  of  a  bee-hive  is  a  miracle  which  overwhelm^ 
our  faculties. 

You  are  probably  aware  that  the  hives  with  which 
#e  provide  bees  are  not  essential  to  their  labours,  and 
that  they  can  equally  form  their  city  in  the  hollow  of 
a  tree  or  any  other  cavity.  In  whatever  situation  it 
IS  placed,  the  general  plan  which  they  follow  is  the 
^ame.  You  have  seen  a  honey-comb^  and  must  have 
observed  diat  it  is  a  fiattish  cake,  composed  of  a  vast 
number  of  cells,  for  the  most  part  hexagonal,  regu- 
larly iapplied  to  each  other's  sides,  aiid  arranged  in. 
two  strata  or  layers  placed  end  to  end.  The  iiiterior 
of  a  bee-hive  consists  of  several  of  these  combs  fixed 
to  its  upper  part  and  sides,  arranged  vertically  at  a 
itmall  distance  fVom  each  other,  so  that  the  cells  com- 
posing thenti  are  placed  in  a  horizontal  position,  and 
have  their  openings  in  opposite  directions — not  the 
best  position  one  would  have  thought  for  retaining  a 
fhiid  like  honey,  yet  the  bees  find  no  inconvenience  on 
^s  score.  The  distance  of  the  combs  from  each  other 
is  stbont  half  an  inch,  that  is,  sufficient  to  allow  two 
bees  busied  upon  the  opposite  celts  to  pass  each  other 
'with  facility.  Besides  these  vacancies,  which  form  the 
high  roads  of  their  community,  the  combs  are  here  and 
there  pierced  with  Jioles  which  serve  as  posterns  for 
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easy  comaiuiiicatioii  from  one  to  the  other  without 
losing  time  by  going  round. 

The  arrangement  of  the  combs  is  well  adapted  for 
its  purpose,  but  it  is  the  construction  of  the  cells  which^ 
is  nioHt  admirable  and  astonishing.  As  these  are  formed 
of  wax^  a  substance  secreted  by  the  bees  in  no  great 
abundance,  it  is  important  Uiat  as  little  as  possible  of 
^uch  a  precious  material  should  be  consumed.  Bees^ 
therefore,  in  the  formation  of  their  cells  have  to  solve 
a  problem  which  would  puzzle  some  geometers,  namely, 
a  quantity  of  wax  being  given,  to  form  of  it  similar  and 
equal  cells  of  a  determinate  capacity,  but  of  the  largest 
«ize  in  proqportion  to  the  quantity  of  matter  employed, 
and  disposed  in  such  a  manner  as  to  occupy  in  the  hive 
the  least  possible  space.  Every  part  of  this  problem  is 
practically  solved  by  bees.  If  their  cells  had  been  cy- 
lindrical, which  form  seems  best  adapted  to  the  shape 
of  a  bee,  they  could  not  have  been  applied  to  each 
other  without  leaving  numberless  superfluous  vacui- 
ties. If  the  cells  were  made  square  or  triangular,  this 
last  objection,  indeed,  would  be  removed;  but  besides 
that  a  greater  quantity  of  wax  would  have  been  re- 
quired, the  shape  would  have  been  inconvenient  to  a 
cylindrical-bodied  animal.  All  these  difficulties  are 
obviated  by  the  adoption  of  hexagonal  cells,  which  are 
admirably  fitted  to  the  form  of  the  insect,  at  the  same 
time  that  their  sides  apply  to  each  other  without  the 
smallest  vacant  intervals. — Another  important  saving 
in  materials  is  gained  by  making  a  common  base  serve, 
for  two  strata  of  cells.  Much  more  wax  as  well  as  room 
would  have  been  required,  had  the  combs  consisted  of 


HABITATIONS  OF  IX8&CTS.  489 

a  single  stratum  only.  But  this  i&  not  all.  The  base 
of  each  cell  is  not  an  exact  plane,  but  is  usually  com* 
posed  of  three  rhomboidal  or  lozenge-shaped  pieces^ 
placed  so  as  to  form  a  pyramidal  concavity.  From  this 
form  it  follows  that  the  base  of  a  cell  on  one  side  oc 
stratum  of  the  comb  is  composed  of  portions  of  the  bases 
of  three  cells  on  the  other.  You  will  inquire,  Where 
is  the  advantage  of  this^rrangement  ?  First,  a  greater 
degree  of  strength ;  and  secondly,  precisely  the  same 
as  results  from  the  hexagonal  sides — ^a  greater  capacity, 
with  less  expenditure  of  wax.  Not  only  has  this  been 
indisputaUy  ascertained,  but  that  the  angles  of  the  base 
of  the  cell  are  exactly  those  which  require  the  smallest 
quantity  of  wax.  It  is  obvious  that  these  angles  might 
vary  infinitely ;  but  by  a  ver^  accurate  admeasurement 
Maraldi  found,  that  the  gre^t  angles  were  in  general 
109^  28',  the  smaller  ones  70°  3^.  Reaumur  ingeni- 
ously suspecting  that  the  object  of  choosing  these  an- 
gles from  amongst  so  many  was  to  spare  wax,  proposed 
to  M.  Koenig,  a  skilful  geometrician,  who  was  ig^o- 
rant  of  Maraldi's  experiments,  to  determine  by  calcu- 
lations what  ought  to  be  the  angle  of  a  hexagonal 
cell,  with  a  pyramidal  bottom  formed  of  three  similar 
and  equal  rhomboid  plates,  so  that  the  least  matter 
possible  might  enter  intp  its  construction.  For  the  so- 
lution of  this  problem  the  geometrician  had  recourse 
to  the  infinitesimal  calculus,  and  found  that  the  great 
angles  of  the  rhombs  should  be  109^  26^,  and  of  .the 
small  angles  70®  34^ '^.  What  a  surprising  agreement 
between  the  solution  of  the  problem  and  the  actual 
measure^! 

a  Reaum.  v.  390. 

b  Father  Boscovich  obser?e8»  that  all  the  angles  that  form  the  planes 
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Besides  the  saving  of  wax  effected  by  t*fe  form  of  tbe 
cells,  the  bees  adopt  aoother  economical  plan  suited  to 
the  same  end.    They  compose  the  bottoms  and  sides  of 
wax  of  very  great  tenuity,  not  thicker  than  a  sheet  of 
writing-paper.    But  as  walls  of  this  thinness  at  the 
entrance  would  be  perpetually  injured  by  the  ingi*e99 
tad  egress  of  the  workers,  they  prudently  make  the 
margin  at  the  opening  of  each  cell  three  or  four  times 
thicker  than  the  walls.  Dr.  Barclay  has  recently  disco^ 
covered  that  though  of  such  excessive  tenuity,  the  sideir 
tad  bottom  of  each  cell  are  actually  double^  or,  in  other 
words,  that  each  cell  is  a  distinct,  separate,  and  ifi^ 
some  measure  an  independent  structure,  agglutinated 
only  to  the  neighbouring  cells,  and  that  when  the  ag^ 
giutinating  substance  is  destroyed,  each  cell  may  be 
entirely  separated  from  the  rest*. 

which  compose  the  cell  are  equal,'  «.  e.  180* ;  and  he  supposes  that  this 
equality  of  inclination  facilitates  niuch  the  construction  of  (he  cell,  which 
flttay  be  a  motive  for  preferring  It,  as  well  as  economy.  He  shows  thait 
tile  bees  do  not  econ<nnl«e  the  irax  hcce<68ary  for  a  iat  botton^^iii  tHe 
eooslns^tioii  af  every  ceil,  near  so  noeb  as  MM.  Kteni^  alid  Reaumir 
thought. 

MacLaurin  says^  that  the  difference  of  a  cell  with  a  pyramidal  from 

one  wttii  a  flat  bottom,'in  which  is  comprised  (he  economy  of  the  b6es,i» 

^eqtfal  te  the  fourth  part  of  six  tHaagles^  wbieb  It  would  be  neccwary  ti» 

«dd.  to  the  irapezivDDB,  the  faces  ei  the  cell,  in  order  to  make  themrijciit 

angles. 

M.  L'Huillier,  professor  of  Geneva,  values  the  economy-  of  tbe  bees 
at  ^  of  the  whole  expense ;  and  he  shows  that  it  might  have  been  onie- 
iSf&i  if  the  bees  .had  no  other  circumstances  to  attend  to;  bat  b^  cini- 
chid^s^  ttmt  If  it  is  mit  very  sensible  in  every  cell,  it  may  be  cotnideraMe 
\o  the  whole  of  a  comb,  on  account  of  the  mutual  setting  of  the  two  op*- 
postte  orders  of  cells.     Iluber,  Nouveliea  Obs^rvalions^  &c,  ii.  Si» 

a  Mtmoirn'oftAe  Wtmerian  SomtifyW.  259.  This  however  has  be^n 
denied,  and  seems  inconsistent  with  the  account  given  l^y  Huber  here- 
after  detailed. 


^ 
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You  must  not  imagine  that  all  the  cells  of  a  hive  are 
of  precisely  similar  dimensions.     As  the  society  con- 
sists  of  three  orders  of  insects  differing  in  size,  the  cells 
which  are  to  contain  the  larvae  of  each  proportionably . 
dififerj  those  built  for  the  males  being  considerably 
larger  than  those  which  are  intended  for  the  workers. 
The  abode  of  the  larvae  of  the  queen  bee  differs  still 
more.   It  is  not  only  much  larger  than  any  of  the  rest^ 
but  of  a  quite  diffferent  form,  being  shaped  like  a  pear 
or  Florence  flask,  and  composed  of  a  material  much 
coarser  than  conmion  wax,  of  which  above  one  bun* 
di^ed  times  as  much  is  used  in  its  cpnstruction  as  of  pure 
wax  in  that  of  a  common  cell.    The  situation,  too,  of 
these  cells  (for  there  are  gcfnerally  three  or  fbur,  and' 
sbmi^time^  many  more,  ev^n  up  to  vthirty  or  forty,*  in 
each  hive)  is  very  different  from  that  of  the  common 
cells.    Instead  of  being  in  a  horizontal  they  are  placed 
inayertical  direction,  with  the  mouth  downwards^ 
and  are  usually  fixed  to  the  lower  edge  of  the  combs, 
from  which  they  irregularly  project  like  stalactites 
from  the  roof  of  a  cavern. — ^The  cells  destined  for  the 
recejption  of  honey  and  pollen,  differ  from  those  which 
the  larvae  of  the  males  and  workers  inhabit,  only  by 
being  deeper,  and  thus  more  capacious ;  in  fkct,  the 
very  same  cells  are  succjessively  applied  to  both  pur- 
poses. When  the  honey  is  collected  in  great  abundance, 
and  there  is  not  time  to  construct  fresh  cells,  the  bees 
lengthen  the  honey  cells  By  adding  a  rim  to  them. 

You  will  be  anxious  to  learn  the  process  which  these 
ingenious  artificers  follow  in  constructing  their  habi- 
tations: and  on  this  head  I  am  happy  that  the  recent 
publication  oCa  hew  edition  of  thfe  celebrated  Huber's 


•  •  •  .  ^ 
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New  Observations  on  Bees^  in  which  this  subject  is  for 
the  first  time  elucidated,  will  enable  me  to  gratify  your 
curiosity. 

But  in  the  first  place  you  must  be  told  of  an  impor- 
tant and  unlooked-for  discovery  of  this  unrivalled  de* 
lector  of  the  hidden  mysteries  of  nature — that  the 
workers  or  neuters,  as  they  are  called,  of  a  hive,  con- 
sist of  two  descriptions  of  individuals,  one  of  which 
he  calls  abeilles  nourrices  or  petites  abeilles^  the  other 
abeilles  ciriires. — The  former,  or  nurse-bees,  are  smaller 
than  the  latter ;  their  stomach  is  not  capable  of  such 
distention ; .  and  their  office  is  to  build  the  combs  and 
cells  after  the  foundation  has  been  laid  by  the  cirieres ; 
to  collect  honey ;  and  to  feed  the  larvae.  The  abeilles 
cirieres  are  the  makers  of  wax,  which  substance  Huber 
has  now  indisputably  ascertained  to  be  secreted,  as 
John  Hunter  long  ago  suspected,  beneath  the  ventral 
seg^ments,  from  between  which  it  is  taken  by  the  bees 
when  wanted,  in  the  form  of  thin  scales.  The  appa- 
ratus in  which  the  wax  is  secreted  consists  of  four  pair 
of  membranous  bags  or  wax-pockets  situated  at  the 
base  of  each  intermediate  segment,  one  on  each  side, 
which  can  only  be  seen  .by  pressing  the  abdomen  so  as 
to  lengthen  it,  being  usually  concealed  by  the  over- 
lapping of  ihe  preceding  segments.  It  should  be  ob- 
served that  this  discovery  was  nearly  made  by  our  coun- 
tryman Thorley,  who  in  his  Female  Monarchy  (1744) 
says  that  he  has  taken  bees  with  six  pieces  of  wax 
within  the  plaits  of  the  abdomen,  three  on  each  side. 
In  these  pockets  the  wax  is  secreted  by  some  unknown 
process  from  the  food  taken  into  the  stomach,  which  in 
the  wax-making  bees  is  much  larger  than  in  the  nurse- 


» 
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bees,  and  afterwards  transpires  through  the  membrane 
of  the  wax-pocket  in  thin  laminae.  The  nurse-bees, 
however,  do  secrete  wax,  but  in  very  small  quantities. 
— ^When  wax  is  not  wanted  in  the  hive,  the  wax-makers 
disgorge  their  honey  into  the  cells. 

The  proqess  of  building  the  combs  in  a  bee-hive,  as 
observed  by  Huber,  is  as  follows : 

The  wax-makers  having  taken  a  due  portion  of  ho- 
ney or  sugar,  from  either  of  which  wax  can  be  elabo- 
rated, suspend  themselves  to  each  other,  the  claws  of 
the  fore-legs  of  the  lowermost  being  attached  to  those 
of  the  hind  pair  of  the  uppermost,  and  form  themselves 
into  a  cluster,  the  exterior  layer  of  which4ooks  like  a 
kind  of  curtain.  This  cluster  consists  of  a  series  of 
festoons  or  garlands,  which  cross  each  other  in  all  di- 
rections, and  in  which  most  of  the  bees  turn  their  back 
upon  the  observer :  the  curtain  has  no  other  motion 
than  what  it  receives  from  the  interior  layers,  the  fluc- 
tuations of  which  are  communicated  to  it. — ^AU  this 
time  the  nurse-bees  preserve  their  wonted  activity  and 
pursue  their  usual  employments. — The  wax-makers 
remain  immoveable  for  about  twenty-four  hours,  during 
which  period  the  formation  of  wax  takes  place,  and 
thin  laminae  of  this  material  may  b^  generally  perceived 
under  their  abdomen.  One  of  these  bees  is  now  seen 
to  detach  itself  from  one  of  the  central  garlands  of  the 
cluster,  to  make  a  way  amongst  its  companions  to  the 
middle  of  the  vault  or  top  of  the  hive,  and  by  turning 
itself  round  to  form  a  kind  of  void,  in  which  it  can 
move  itself  freely.  It  then  suspends  itself  to  the  cen- 
tre of  the  space  which  it  has  cleared,  the  diameter  of 
which  is  about  an  inch.    It  next  seizes  one  of  the  la- 
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mime  of  wajic  witha  piacer  formed  by  tbe  posterior  me* 
tatarBUA  and  tibia  %  aod  drawiBg^  it  from  boaeatli  the 
abdom^oaJ  s^mejut,  iOneof  the  anterior  legs  takes  it 
witii  its  JDlaw«  and  carries  it  ta».the  mouth.  This  kg 
holds  the  lamina  with  its  daws  verticaUy,  the  tongue 
rolled  up  serving  for  a  support,  and  by  elevating  or 
depressing  it  at  will,  causes  the  whole  of  its  circumle- 
rence  to  be  expofie4  to  the  action  of  the  n^andibles,  so 
that  the  inargin  is  soon  gnawed  into  pieces,  which  drop 
as  they,  are  detached  iAto  the  double  cavity,  bordiered 
withh;4irs,  of  the  mandibles.  These  fragments,  pressed 
by  others  newly  separated,  fall  on  one  side  of  the 
mouth,  and  issue  frvm  it  in  tjbe  «form  of  a  very  narrow 
ribband. .  They  are  then  presented  to  the  tongue, 
which  impi;egiijate&  thei^  MUth  a  frothy  liqupr  like  a 
houiHie.  PiariiBg  this  operation  the  tongue  assumes, all 
«orts  iof  for.9is ;  aometimes  it  is  flattened  like  a  spatu- 
la ;  Uien  like  a  trowel,  which  applies  itself  to  the  rib- 
band of  wa?: ;  at  other  times  it  resembles  a  pencE  ter- 
minating in  ^  point.  After  having  moistened  the  whole 
of  the  ribband,  the  tongue  pushes  it  so  as  to  make  it 
re-enter  the  mandibles,,  but  iu  an  oppoaite  direction, 
where  it  is  worked  iqp  %new.  The  li(][uor  mi^^ed  with 
the  wax  communicates  to  it  a  whitene^^  and  opacity 
which  it  had  nojt  before ;  and  the  object  of  this  mixture 
of  bouilUe^  which  did  not  escape  the  observation  of 
JteaumurS  ^^  doubtless  to  give  it  that  ductility  and 
tenacity  which  it  possesses  in  its  perfect  state. 

The  foundress-bee,  a  name  which  this  first  begumer 
of  a  comb  deserves,  next  applies  these  jpreparedf^r- 

a  Vide  M<m.  j^p,  Jl»g»U  12.  *  *  e.  1.  iieiit.il^.  19. 
b  .Keaum.  v.  424. 
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c^  ^f  wax  ^gainat  the  yault  of  the  hiv^,  4ispo&uig 
tkemwith  t)ie|>oint  of  lier  mandibleB  ia  the  direction 
Whioh«hewisbefithem  to  take :  aad  she  contiaue& these 
maatettvres  until  she  has  employed  the  whole  lumina 
that  she  bad  separated  from  her  body,  when  she  takes 
a  seowd,  proceediag  in  the  same  manner.  She  gives 
herself  no  care  tocompreto  the  molecules  of  wax  which 
ehe:ha9  heaped  togeth^;  she  is  satisfied  if  they  adhere 
to  each  other.  At  length  she  leaves  ^er  wosk,  and  is 
lost  in  the  crowd  of  her  companions.  Another  succeedsi, 
end  reeuouHi  the  employment ;  then  a  third ;  all  follow 
the  st^ne  plan  of  placing  their  little  mas^ses ;  and  if  any 
hy  ehancje  giv^s  -them  a  contrary  direction,  another 
tsomt^  removes  them  to  their  proper  place.  The  re- 
auk  of  all  these  operations  is  a  mass  or  little  wall  of 
wax  with  unov^a  surfeces,  five  or  six  line^  ^ag,  two 
lines  high)  and  half  a  line  thick,  which  deooends  per* 
pendicularly  helow  the  vault  of  the  hive.  In  this  first 
work  is  no  angle  nor  any  trace  of  the  figure  of  the  cells. 
It  is  a  simple  partition  in  a  right  line  without  any  in- 
Ji^etion.  - 

The  waxHttafcers  having  thus  laid  the  foundation  of 
a  comb,  are  succeeded  by  the  nurse*bees,  which  are 
alioae  competent  to  model  and  perfect  the  work.  The  * 
former  are  the  labourers,  who  convey  the  stone  and 
onortar ;  the  latter  the  masons,  who  work  them  up  into 
tibe  form  which  the  int^ded  structure  requires.  One 
of  the  nwae4}ees  liow  places  itself  faorizxHitally  on  the 
vault  of  the  hive,^  its  head  corresponding  to  the  centne 
oftfae  wa^s  or  wall  which  the  wax-makers  have  left, 
and  whUh  is  to  £t>rni  the  partition  of  the  comb  into  two 
opposite  assemblages  of  cells ;  and  with  its  mandibles, 
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rapidly  moving  its  head,  it  moulds  in  that  side  of  th^ 
wall  a  cavity  which  is  to  form  the  base  of  one  of  the 
cells  to  the  diameter  of  which  it  is  equal.  When  it  has 
woi*ked  some  minutes  it  departs,  and  another  takes  its 
place,  deepening  the  cavity,  heightening  its  lateral 
margins  by  heaping  up  the  wax  to  right  and  left  by 
means  of  its  teeth  and  fore-feet,  and  giving  them  a  more 
upright  form.  More  than  twenty  bee^  successively 
employ  themselves  in  this  work.  When  arrived  at  a 
certain  point,  otheV  bees  begin  on  the  yet  untouched 
and  opposite  side  of  the  mass ;  and  commencing  the 
bottom  of  two  celts,  are  in  turn  relieved  by  others. 
While  still  engaged  in  this  labour,  the  wax-makers 
return  and  add  to  the  mass,  augmenting  its  extent 
every  way,  the  nurse-bees  again  continuing  their  ope- 
rations.— After  having  worked  the  botton^  of  the  cells 
of  the  first  row  into  their  proper  forms,  they  polish 
them  and  give  them  their  finish,  while  others  begin 
the  outlhie  of  a  new  series. 

The  cells  themselves,  or  prisms  which  result  from 
the  re-union  and  meeting  of  the  sides,  are  next  con- 
structed. These  are  engrafted  on  the  borders  of  the 
cavities  hollowed  in  the  mass.  The  bees  begin  them 
by  making  the  contour  of  the  bottoms,  which  at  first  is 
unequal,  of  equal  height:  thus  all  the  margins  of  the 
cells  offer  an  uniformly  level  surface  from  their  first 
origin,  and  until  they  have  acquired  their  proper  length. 
The  sides  are  heightened  in  an  order  analogous  to  that 
which  the  insects  follow  in  finishing  the  bottom'k  of  the 
cells ;  and  the  length  of  these  tubes  is  so  perfectly 
proportioned  that  there  is  no  observable  inequality 
between  them. — It  is  to  be  remarked,  that  though  the 
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if^Mfal  form  of  the  cells  is  hexagonal,  that  of  tbose 
filE^t  begun  is  pentagbnaly  the  side  next  the  top  of  the 
ime,  and  by  which  the  cbmb  is  attached,  being  much 
l>roader  than  th^  t^9l ;  Whence  the  comb  is  more  strongly 
anited  to  th*  hivie  than  if  these  cells  wiere  of  the  ordi-J^ 
nary  shapes  It  of  colirse  follows  thlpit  the  base  of  these 
t^Ui},  instigftd  ot  beiiig  fornf^d  like  those  of  the  hexa- 
gonal cdls  of  three  rhomboids,  Consists  of  one  rhomr 
Imd  and  two  trapeziums* 

The  form  of  a  new  comb  is  lenticular,  its  thickness 
always  diminishing  towards  the  edges.  This  gradation 
is  tM>n«tan11y  obs^^able  While  it  keeps  enlarging  in 
circumfetf^nod;  butas^oonas  the  bees  get  sufficiei^ 
i»paee  to  lengthen  it^  it  begins  to  lose  this  form  and  to 
assume  pal^lel  'surfaces:  it  has  then  receiyed  the 
^hape  which  it  will  always  preserve. 

The  bees  appear  to  giy^  th'td  proper  forms  to  the  bot- 
toms of  the  cells  by  m'ebns  of  their  antennae,  which  ex- 
traordinary organs  they  seem  to  employ  as  directors 
1b!f  which  their  other  instruments  are  instructed  to 
execute  a  very  complex  work.  They  do  not  remove  a 
single  particle  of'wax  until  the  antennae  have  explored 
the  surface  that  is  to  be  sctdptuted.  By  the  use  of  these 
t>rgiui8,  which  are  so  flejcible  and  so  readily  applied  to 
all  |Mirt8,  however  d^i6ate,  thiat  they  can  perform  the 
functions  of  co^asses  in  Ineastrring  very  minute  ob- 
jects, thi^y  Icab  work  in  the  dark,  and  raise  those  won- 
iderfiil  combs  the  6r8t  prodtetion  of  insects. 

Every  part  of  the  work  appears  a  natural  consequenpe 

iofthiBLt  which  preceifes  it,  so  that  chance  has  no  share 

in  the  admirable  resets  witnessed.  The  bees  cannot 

^iepart^fiim  their  prescribed  route,  except  in  conse- 
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,  qtieiice^of  particular  ckcamstaAcea  which  alter  dictWlt 
eftheir labour.  The  ^xriginal  maaaof wax  10  aev^g!  anj^ 
Hiented  but  by  mi  MBiform  quantity ;  and  what  i#  jnoat 
astDnishing)  this  augmentatioDi' ,  U  oiade  by  the,  waK' 
inakeFg^  who  are  tbedepo^tariea  of  the  primary  matt#r^ 
^nd  poflsesB  not  the  art  of  6c|i)ptwing  the  <i«U@« 
,  The  beefi  never  be^n  two  ma^^cfs  for  cpaih«  at  the 
V_  I  Sfimetime;  but  CM^urc^y  ar^  some  rowaofddl^  coa-' 
structed  in  the  first,  when  two  other  masses,  one  cip  each 
fiida  of  it,  ar0  established  at  ^ual,dii|t9iii^9  fhMn  it  and 
parallel  to  it,-  and  then  again  ti^amore  exterior  ta^theiie^ 
The  combs  ar0  always,  enlarged  aad  len|;then^  in^a 
progression  proportiopod  to  th^  priority  of  th^^ir  origin ; 
^e  middle  eomb  being  cQ^staqtly  adTaaoed  be  jFoad  the 
^wo  adjoining  ones  by  some  rowsof  eeU^and  they  be- 
yond those  that  are  exterior  to  then)<  r  W9&  it  permits 
ted  to  these  insects  to  lay  the  foandation  of  all  their 
coiphs  at  the  same  time,  they  coald  not  be  placed  e^a- 
leniently  nor  parallel  to  ea<?h  other.  So  with  reipe^ 
^9  the  cells,  the  first  cavity  determines  the  plaee  4^f  aU 
that  succeed  it. 

Alarge  number  of  bees  workatthfiTame  time  on  thr 
pame  comb ;  but  they  are  not  moved  to  it  by  a  simulf' 
taneous  but  by  a  sj^ccessive  impulse.  A  single  bee  ber^ 
gins  every  partial  operation^  and  nM^)y.j^lher8  in  suc«' 
cession  add  their  efforts  to  hers^  each  appearing  to  .act 
individually  in  a  direction  impr^^^  either  by  the 
workers  who  have  preceded  it,  pr  by  the  c^oadition  19 
which  it  finds  the  work.  The  wholj^  population  «^iwaxf 
inakers  is  ii)  a  statc^  of  the  most  complete  ipaation  till 
one  b^'e  gQe9.fprth  to  lay  the .  fi>.u|i^tions.  of  the  >!#»pt 
eomb.  Immediately  othq^  Aepopd  her  iiite»tiMP|  addr 
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ing  to  the  height  and  length  of  th4  mass^;  ajid  whta 
they  cease  to  act,  a  bee,  if  the  term  may  )l^  used,  of 
another  professron,  one  of  the  nurse^bees,  goes  ta  form 
th^  draught  of  the  first  cell^  in  which  she  is  succeeded 
by  others.  . 

The  dikmeters  of  the  cells  intended  for  the  larrc  of 
Wbiicers  is  always  S|  lines,  that  of  those  meant  fi)r  the 
larvffi  of  the  males  or  drones  3^  lines.  The  ibale  cells 
are  generally  in  the  middle  <if  the  combs,  or  in  their 
6ides ;  rarely  in  their  upper  part.  They  are  never  in-. 
&ulated,  but  form  a  corresponditig  group  ob  both  udea 
the  Comb.  When  the  bees  form  male  cells  beloW  those 
of  neuters^  they  construct  many  rows  of  intermediate 
oneS^  the  diameter  of  which  augments  progressiTely 
till  it  attains  that  of  a  male  cell ;  and  they  observe  the. 
same  m^hod  when  they  revert  firom  male  cells  to  those 
of  neuters.  It  appears  to  be  the  oviposition  of  the. 
queen  which  decides  the  kind  of  cells  that  are  to  be 
made  :  While  she  lays  the  eggs  of  workers,  no.  male, 
cells  are  constructed ;  but  when  she  is  about  to  lay  the 
eggs  of  maleS)  the  neuters  appear  to  know  it  and  act 
Accordingly b — ^When  there  is  a  vei*y  large  harvest  of 
honey,  the  bees  increase  the  diameter  and  even  the 
length  of  their  cells.  At  this  time  many  irregular 
combs  may  be  seen  with  cells  of  twelve,  fifteen,  and 
even  eighteen  lines  in  length.  Sometimes  also  they^ 
have  occasion  to  shorten  the  cells.  When  they  wish  to 
lengthen  an  old  comb,  the  tubes  of  which  have  acquired 
their  full  dimensions,  they  gradually  diminish  the  thick- 
ness of  its  edges,  gnawing  down  the  sides  of  the  cells 
till  it  assumes  the  lenticular  form :  they  then  engraft  a 
mass  of  wax  round  it,  and  so  proceed  with  new  pells* 

2k!2 
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*'  Variations,  as  has  been  already  hinted,  sometimes^, 
take  place  in  the  position  and  even  form  of  the  combs^ 
Occasionally  the  bees  construct  cells  of  the  common 
shape  upon  the  wood  to  which  the  combs  are  fixedy 
without  pyramidal  bottoms,  and  from  them,  continue 
their  work  as  lisuaK    These  cells  with  a  flat  bottom,^ 
or  rather  with  the  wood  for  their  bottom,  are  more  ir^ 
regular  thsm  the  common  ones ;  some  of  their  orifices, 
are  not  angular,  and  their  dimensions  are  not  exact,  but 
all  are  more  or  less  hexagonal.  Onee  when  disturbed, 
Huber  observed  them  to  begin  their  combs  on  one  of 
the  vertical  sides  of  the  hive  instead  of  on  the  roof. 
When  particular  circumstances  caused  it,  as,  for  in-. 
Stance,  when  glass  was  introduced,  to  whicH  they  do. 
not  Uke  to  fix  their  combs,  he  remarked  that  they  con« 
stantly  varied  their  direction ;  and  by  repeating  the  at- 
tempt, he  forced  them  to  form  their  cpmbs  in  the  most 
fiuntastic  manner.  Yet  gla^s  is  an  artificial  substance,, 
against  which  instinct  merely  cannot  have  provided 
them :  there  is  nothing  in  hollow  trees,  their  natural 
habitation,  resembling  it. — ^When  they  change  the  di-. 
rection  of  their  combs,  they  enlarge  the  cells  of  one 
side  to  two  or  three  times  the  diameter  of  those  of  the 
other,  which  gives  the  requisite  curve. 
'  To  complete  the  detail  of  these  interesting  disco-, 
▼eries  of  the  elder  Huber,  I  must  lay  before  you  the 
following  additional  observations  of  his  son. 

The  first  base  Of  the  combs  upon  which  the  bee» 
work  holds' three  or  four  cells,  sometimes  more. — The 
comb  continues  of  the  same  width  for  three  or  four  • 
inches,  and  then  begins  to  widen  for  three  quarters  .of. 
its  length.  •  The  bees^  engaged  at  the  bottom  lengthen 
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it  downwards;  those  on  the  sides  widen  it  to  right 
and  left;  and  those  which  are  employed  above  th# 
thickest  part  extend  its  dimensions  upwards^  The 
more  a  comb  is  enlarged  below,  the  more  it  is  neces* 
sary  that  it  should  be  enlarged  upwards  to  the  top  of 
the  hive.  The  bees  that  are  engaged  iA  lengthening 
the  comb,  work  with  more  celerity  than  those  which 
increase  its  width ;  and  those  that  ascend  or  increase 
its  width  upwards,  more  slowly  than  the  rest.  Hende 
it  arises  that  it  is  longer  than  wide,  and  narrower  to- 
wards .the  top  than  towards  the  middle.' — The  first 
formed  cells  are  usually  not  so  deep  as  those  in  the 
middle ;  but  when  the  comb  is  of  a  certain  height,  they 
are  in  haste  to  lengthen  these  cells  so  essential  to  the 
solidity  of  the  whole,  sometimes  even  making  them 
•longer  than  the  rest. — The  cells  are  not  perfectly  ho- 
rizontal; ijiey  are  almost  always  a  little  higher  tei* 
w^ards  their  mouth  than  at  their  base,  so  that  their  axis 
is  not  perpendicular  to  the  partition  that  separates  the 
two  assemblages.  They  sometimes  vary  from  the  hori- 
zontal line  more  than  S0%  usually  4^  or  &^.  When 
the  bees  enlarge  the  diameter  of  the.  cells  preparatory 
to  the  formation  of  male  cells,  the  bottoms  often  con- 
sist of  two  rhomboids  and  two  hexagons,  the  si^e  and 
form  of  which  vary,  and  they  correspond  with  four  in- 
stead of  three  opposite  cells.^ — The  works  of  bees  are 
symmetrical  less  perhaps  in  minute  details  than  consi- 
dered as  a  whole.  Sometimes,  indeed,  their  combs 
have  a  fantastic  form ;  but  this^  if  traced,  will  be  foimd 
to  be  caused  by  circumstances :  one  irregularity  ocean 
fiions  another,  ,and  both  usually  have  their  origin  in 
the  dispositions  which  we  make  them  adopt.    Ti^e  in-' 
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constajiey  of  climate,  too,  occasions  frequent  interrup* 
tibns,  and  injures  the  symmetry  of  the  combs ;  for  a 
work  resumed  is  always  less  perfect  than  one  followed 
up  until  completed. 

At  .first  the  substance  of  the  cells  is  of  a  dead  white, 
aemitransparent,  soft,  and  though  even,  not  smooth  $ 
but  in  a  few  days  it  loses  most  of  these  qualities,  or 
rather  acquires  new  ones;  a  yellow  tint  spreads  oyer 
the  cells,  particularly  their  interior  surfkce ;  their 
edges  become  thicker,  and  they  have  acquired  a  con? 
sistence,  which  at  first  they  did  not  possess.  The 
eombs  also  when  finished  are  heavier  than  the  unfi^ 
nisbed  ones:  these  last  are  Inrokeii  by  the! slightest 
touch,  whereas  iJie  former  will  bebd  sooner  than  breaks 
Their  orifices  also  have  something  adhesive,  and  they 
melt  less  readily;  whence  it  is  evident  that  the  finish- 
ed (Qombs  contain  something  not  present  in  the  unfi* 
nished  ones.  In  examining  the  orifice  of  the  yellow 
cells,  their  oodtour  appeared  to  the  younger  Huber  to 
be  besmeared  witha  reddish  varnish,  unctuous,  strongs 
scented,  .and^similar  to,  if  not  the  same  as,  propolit, 
Sojnetimestherewerered  threads  in  theinterior,  which 
wese  also  applied  round  the  sides,,  rhombs,.. or  trape« 
jEiums.  This  solder,  as  4%  4nay  be  called,  ^c»d  at 
the  point  of  contact  of  the  difierent  parts,  and  at  the 
summitof  the  aisles  formed  by  their  meeting,  seemed 
to  give  Solidity  to  the  cdlls,  round  the  axis  of  the 
longest*  of  which  ^  there  were  sometimes  one  or  two 
red  zones.  From  altbseqnent  experiinuits,  M.  Huber 
ascertained' that  this  rsubstande  was  actuallyjinipe^ 
collected  frpm  the  buAs  of  the  poplar.  He  saw  them 
with  their  mandibles  draw  a  thread  from  the  m^s^  of 
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ftoptAm  ikhai  wasr  most,  coiit'eni^tly  ^ttated^  aad 
breaking  it  by  a  sudden  jerk  of  the  head,  take  it  with 
Ihe  claws  of  their  fore-legs,  and  then,  entering  the  cell, 
place  it  at  the  angles  and  sides,  &c«  which  they  had 
previously  planished.  The  yellow  colour^iiowever,  is 
not  given  by  the  propolis,  and  it  is  not  certain  to  what 
it  is  owing.-The  bees  sometimes  mix  wax  and  pro- 
polis  and  make  an  amalgam,  known  to  the  ancients  and 
called  by  t;hem  MUt/s  and  Pissoceros^  which  they  use 
in  rebuilding  celfothat  have  been  destroyed,  in  Order 
to  strengthen  and  8U[q[>ort  the  edifice  ^ 
<  We  know  but  little  of  the  proceedings  of  the  species 
of  bees  not  indigenous  to  Europe,  which  live  insocie* 
ties  and  oonciruct  combs  like  that  cultivated  by  us.  A 
traveller  in  Bra^l  mentions  one  there  which  buflds 
a  kind  of  natural  hive :  '^'  On  an  excursion  towarda 
upper  Tapagippe,''  says  he,  ^'  and  skirting  the  dreary 
woods  which  ei^tend  to  the  interior,  I  observed  the^ 
trees  more  loaded  with  bees*  nests  than  even  in  the 
neighbourhood  of  Porto  Seguro«  They  consist  of  a 
ponderous  shell  of  clay,  cemented  similarly  to  martins* 
nests,  swelling  from  high  trees  about  a  foot  thick,  and 
forming  an  oval  mass  full  two  feet  in  diameter.  When' 
broken,  the  wax  is  arranged  irs  in  our  hiv€^s,  and  1^' 
honey  abundant\" 


Humble-bees  are  the  only  tribe  brides  the  Uverb<^^ 
that  in  this  part  of  the  world  eonsl3fMt  n^sts  0^  tW 

»  NouoeUet.  Observationt  sur  les  JhfiiUeif  par  Fnuifoi*  Hober^  il*  101 « 
SS8.  I  observed  the  beei  CQllecting  propolis  tbis^spring  from  tbi^  budsof 
populut  haUami/era. 

b  |4xi(lUy  U  B,  MSIUary  CkrwiicUy  Har ch  |81ft,  449, 
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united  labour  of  tbe  society.  The  habitations  oom* 
posing  them  are  of  a  rude  construction,  apd  the  streets 
are  arranged  with  little  ardiitectural  regularity^  Th& 
number  of  inhabitants,  too,  is  small,  rarely  exceeding^ 
two  or  three  hundred,  and  often  not  more  than  twenty^ 
The  nests  of  same  spedes^  as  otApis  lapiiaria^  A*  ^cr-. 
resirisy  &^.  are  found  under  ground  at  tbe  depth  of  a 
i^tor  more  bejow  the  surface;  but  as  the  internal: 
structvure  of  these  does  not  ejssentially  differ  fipom  that 
of  t^e  more  singular  habitations  of  ^.  Mmscorum,ani, 
as  some  of  the  subterranean  species  o^»sionally  adoptc 
ih6  same  8iti^atio%  I  shall  confine  my  deacriptiou  to^ 
the  latter. 

These  nests,  which  do  not  exceed  six  of  eight^ 
inches  in  diameter,  are  generally  found  in  meadowst 
and  pastures,  and  sometimes  in  hedge-rows  where  the 
soil  is  entangled  with  roots.  The  lower  half  occupies: 
a  cavity  in  the  soil,  either  accidentally  foun4  ready/ 
made,  or  excavated  with  great  labour  by  the  bees^ 
The.  upper  part  or  dome  of  the  nest  is  composed  of  a 
thick  felted  covering  of  moss,  having  the  interior  ceil**, 
ijng  coated  with  a  thin  roof  of  coarse  wax  for  the  pur-, 
pose  of  keeping  out.  the  wet.  The  entrance  is  in  the 
lower  part,  and  is  generally  through  a  gallery  or  eof 
vered  way,  sometimes  mpi^e  than  a  foot  in  length  and 
half  an  inch  in  diameter,  by  means  of  which  the  nest  is 
more  effe^ually '  concealed  from  abservatiou.  On  re- 
moving the  coping  of  moss,  the  interior  presents  to  our 
view  a  very  different  scene  from  that  witnessed  in  a 
bee^hivp,  instead  of  numerous  vesical  combs  of  wax,, 
we  see  merely  a  few  irregular  horizontal  combs  placed^ 
one  above  the  other,  tjbe  upperinqst  resting  upon  the. 
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more  elevated  parts  of  the  lower,  and  coiin<ected  to^ 
gather  by  small  pillacs  of  wax«  Each  of  these  combs 
4K>ii$ifits  of  several  groups  of  pale-yellow  oval  bodies 
of  tl»rae  different  sices,  those  in  the  middle  being  the 
IaiigB9t9  closely  joined  to  each  other,  and  each  group 
connected  with  those  next  it  by  slight  joinings  of  wax« 
These,  oval  bodies  are  not,  as  you  might  suppose,  the 
work  of.  the  old  bees,  but  the  silken  cocoons  spun  by 
the  young  larv^fe.  Some  are  closed  at  the  upper  ex* 
trinity ;  others,  which  chiefly  pccupy  the  lower  combs, 
have  this  part  opett^  The  former  are  those  which  yet  in* 
chide  their  immature  tenants ;  the  lutt^  are  the  empty 
eases  from'  which  the  young  bees  have  escaped.  On 
^e  surface  iQf  the  upper;  comb  are  seen  several  masses 
of  was:  of  a  fluttened  spheroidal  shape,  and  of  very 
various  dimensions ;  some  above  a,n  inch  and  others 
aot  a  quarter  of  an  inch  in  diameter;  which  on  being 
opened  are  found  to  include  a  number  of  larvae  sur- 
rounded with  a  supply  of  pollen  moistened  with  honey. 
These,,  which  are  the  true  cells,  are  ^phiefly  the  work 
of  tb^  female,  which  after  depositing  her  eggs  in  them 
furnishes  them  with  a  store  of  pollen  and  honey;  and, 
when  this  is  consumed,  supplies  the  larvip  with  a  daily 
provision,  as  has  been  described  in  a  former  letter,  until 
they  are  suQciently  grown  to  spin  the  cocoons  before 
spoken  of.  Lastly,  in  all  the  corners  of  the  combs,  an4 
esp^gially  in  the  middle,  we  observe  a  considerable 
number  of  sm^  gobletrlike  yessels,  filled  with  honey 
aud  pollen,  whiph  are  not,  as  ip  the  case  of  the  hive-> 
^ee,  the  fabrication  of  the  workers,  but  are  chiefly  the 
^mpty  cocoons  left  by  the  larvs«  It  falls  to  the  workers, 
howeyer,  t^  cut  off  the  fragments  of  silk  froip  the  pri- 
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ftee  of  the  eocoon,  which,  after  ^ving  it  a  r^idar  dr* 
oiilar  Ibrm,  they  strengtbeft  by  a  ring  pr  6leTat^d  ttbe^ 
of  wax  made  in  a  different  shape  by  dtferent  speeteilf 
and  to  coat  them  internally  with  a  lilfing  of  the  same 
materiaL  They  even  occasionally  eonatnict  honey«pcrts 
entirfely  of  wax*. 

Tb<^  mo^t  cUriotts  circumstance  in  the  constr^stioil 
of  these  nests,  is  the  mode  in  which  the  be^s  transport 
the  moss  employed  in  forming  the  roof.     Wh^il  they' 
h^Yje  diseote^ed  a  parcel  of  this  material  conveniest]y 
sittiated  upon  ibe  ground,  five  of  siic-  insects  plae^ 
themselTes  upon  it  iii  a  file,  turning  the  hinder  part  erf 
their  bodies  towntds  the  quarter  to  which  i4  is  nii^uil> 
to  be  conveyed.    The^rst  tnkes  a  small  portion,  and 
wHb' its  jaws  and  for^-legs  as  it  were  felts  It  tdg6tfaer»> 
When  the  fibres  are  sufficiently  entangled^  it  pushear 
them  uiider  its  body  by  means  of  the  first  pair  of  )^gd| 
the  intermediate  pair  receive  the  moss^  and  dieliver  it 
to  the  last,  Which  prots-ude  it  as  far  as  possible  beyond 
the  anus.    When  by  this  process  the  insect  has  fiormed* 
behind  it  a  small  ball  of  weU-4&arded  moiss,  the  n^^tt  be# 
pushes  it  to'the  third,  which  consigns  it  in  like  iftannet^ 
to  that  behind  it;  and  thus  the  balls  are  conveyed  to 
the  foot  of  the  iaest,  and  from  thence  elevated  to  thef 
summit,  much  in  the  same  Way  that  a  file  of  labourers 
transfer  a  parcel  of  cheeses  from  a  vessel  or  cart  to  a: 
Wfti:^house^.    It  is  easy  to  perceive  that  a  vast  saving 
of  time  must  ensue  fromthis  well  contrived  division  of 
labour ;  the  structure  rising  much  more  rapi^  than  if 
j0 very  individual  had  been  employed  first  in  cardiiig  hia 
materials,  and  then  in  transfenring  them  to  the  spot. 

»  Hub^r,  Lim,  Tr.  ti.  9\i  ^98.  b  Reft  UK  vi.  7<10^ 
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Wn^pSy  though  ferocious  and  eruel  towarcU  their 
^U^ir-inseittB,  are  eiviMzed  aad  polished  in  their  inters 
course  mth  each  other,  and  form,  a  community  whose 
wchitectural  lajbours  will  not  suffer  on  pomparisof 
even  with  those  of  the  peaceful  inhabitants  of  a  beei» 
hire.  Like  these,  the  great  object  of  their  industry  is 
the  erection  of  a  structure  for  their  beloyed  progenjt 
towards  which  they  discover  the  greatest  tenderness 
#nd  affection,  and  they  even  in  like  manner  construct 
eombs  consisting  of  hetagonal  cells  for  their  recepr 
tion ;  btit  the  subsi^nce^whidh  they  ^lake  use  of  is  very 
dissimiiar  to  ih£;  wasenqaJoyed  by  b^a,  a»d  the  geue^ 
ml  plan  afiifasir  city  differs  in  j^ftny  resp^09  from  th^ 
9f  aiieethivd,.  /     ^ 

The  remmoita  wasp^s  nest^  ^tmlly  situii^  i^  a  qh> 
yity  under  grduhd,  is  of  an  oval  ^^iire^  abi^ujt  Btste^u 
or  ei^hteea  inches  long  by  tWelire  or  thirteen  broad* 
JExtemally  it  is  surrounded  by  a  thick  coating  of  nu^ 
merous  knaves  of  a  sort  of  grayish  paper,  whii^h  do  not 
touch  each  other,  .but  have  a  ^mall  intent^l  betw:ees^ 
^teaah,  Jbd  that,  if  the  rain  should  chanee.  tq  penetrate 
on^'or  two  of  them^  its  progress  is  speedily  arre8te4> 
On  removing  this  external  povering,  we  perceive  that 
the  interior  consists  of  from  twelve  to  fiflteen  circular 
combs  of  different  siees,  not  ranged  vertically  as  in  a 
bee-hive,  b^^t  horizontally,  so  as  to  form  so  many  di- 
stinct and  parallel  stprieSf  Each  cpmb  is  composed  of 
a  numerous  assemblage  of  heii;agonal  cells  formed  of 
the  sarnie  paper-like  substance  as  the  ea^terior  covering 
of  the  nest,  and,  according  to  a  discovery  of  Dr,  Barr 
clay,  each,  m^  in  thosp  of  b^es,  ft  distinct  cell,  the  par'^ 
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tition  walls  being  double  \  These  cells,  which,  as  wasps 
do  not  store  iip  any  food,  serve  merely  as  the  habita« 
tions  of  their  young,  are  not,  like  those  of  the  honey- 
bee, arranged  in  two  opposite  layers,  but  in  one  only, 
their  entrance  being  always  downwards :  consequently 
the  upper  part  of  the  comb,  composed  of  the  bases  of 
the  cells,  which  are  not  pyramidal  but  slightly  convey 
forms  a  nearly  level  floor,  on  which  the  inhabitants  eaii 
conveniently  pass  and  repass,  spaces  of  about  half  au 
inch  high  being  left  between  each  comb.  Although  the 
combs  are  fixed  to  the  sides  of  the  nest,  they  would  not 
be  sufficiently  strong  without  further  support.  The 
ingenious  builders,  therefore,  connect  each  comb  to 
that  below  it  by  a  number  of  strong  cylindrical  columns 
or  pillars,  having  according  to  the  rules  of  architecture 
their  base  and  capital  wider  than  the  shaft,  and  com- 
posed of  the  same  paper-like  material  used  in  other 
parts  of  the  nest,  but  of  a  more  compact  substance. 
The  middle  combs  are  connected  by  a  rudtic  colonnade 
of  from  forty  to  fifty  of  these  pillars;  the  upper  and 
lower  combs  by  a  smaller  number. 

The  cells,  which  in  &  populous  nest  are  not  fewer 
than  16,000,  are  of  difierent  sizes,  corresponding  to 
that  of  the  three  orders  of  individuals  which  compose 
the  community;  the  largest  for  the  grubs  of  females, 
the  smallest  for  those  of  workers.  The  last  always 
occupy  an  entire  comb,  while  the  cells  of  the  males 
and  females  are  often  intermixed.*-*^Besides  openings 
which  are  left  between  the  walls  of  the  combs  to  admit 
of  access  from  one  to  the  other,  there  are  at  the  botteim 

pf  each  nest  two  holes,  by  one  of  which  the  wasps  uiii^* 

-  ''  .      '      ■ 

^  Memoirs  of  the  fVemerumS^ety,\i,  2^^ 
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formly  enter,  and  through  the  other  issue  from  the  nest, « 
and  thus  avoid  all  confusion  or  interruption  r  ^  their 
common  labotms.  As  the  liest  is  often  a  foot  and  a  half 
under  ground,  it  is  requisite  that  a  covered  way  should 
lead  to  its  entrance.  Tliis  is  excavated  by  the  wa^ps, 
who  are  excellei^t  miners,  and  is  often  very  long  and 
tortuous,  forming  a  beaten  road  to  the  subterranean 
city,  well  known  to  the  inhabitants  though  its  entrance 
is  concealed  from  incurious  eyes.  The  cavity  itself 
yrhich  contains  the  nest  is  either  the  abandoned  habi--: 
tation  of  moles  or  field-mice,  or  a  cavern  purposely  dug 
put  by  the  wasps,  which  exert  theinselves  with  such 
industry  as  to  accomplish  the  arduous  undertaking  in 
a  few  dayg« 

,  When  the  bavity  and  entrance  to  it  are  completed, 
the  next  part  of  the  process  is  to  lay  the  foundation^  of 
t|ie  city  to^  be  included  in  it,  which,  contrary  to  the- 
usual  custom  of  builders,  wasps  begin  at  the  top,  con- 
tinuing downwards.  I  haye  already  told  you  that  tha 
coatings  which  compose  the  dome  are  a  sort  of  rough 
but  thin  paper,  and  that  the  rest  of  the  nest  is  composed^ 
of  the  same  substance  variously  applied,  '^  Whence, 
you  ^ill  inquire,  "  do  the  wasps  derive  it? "  They  ar^ 
manufacturers  of  the  article,  anjl  prepare  it  from  a 
material  even  more  singular  than  any  of  those  which 
have  of  late  been  proposed  for  this  purpose;  namely, 
the  fibres  of  wood*.  These  the^y  detach  by  means  of 
their  jaws  from  window-frames,  posts  and  rails,  &c., 

A  Reaumiir  says  decajiog  wood,  vi.  188 ;  hut  White  asserts  (ami  my 
own  obserTations  conftrm  bi»  opinioo)  that  wasps  obtain  their  paper 
(nm  found  timber;  hornets,  only  from  that  which  is  deca^d*  WMt^9 
KtU.  Hut.  by  Mwrkmickt  \l  S28.  ' 
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and,  wlien  they  have  amaeMfd  a'hea{)  of  the  tilaaiestd^ 
moisten  the  whole  with  a  few  drops  of  l3i  vi^d  gluc^ 
from  their  mouth,  and,  kneading  it  with  their  jaws  into 
a  sort  of  paste  or  papier  tndchi^  fly  off  with  it  to  theii* 
nest.  This  ductile  mass  they  attach  to  that  part  of  the 
building  upon  whieh  they  are  at  work,  walking  back-* 
wards  and  spreading  it  into  latnina^  of  th^  f^quisit^ 
tjiinness  by  means  of  their  jaws,  tongue^  iind  legs.  Thiff 
operation  is  repeated  Several  times^  until  at  length,  by 
aid  of  fresh  supplies  of  the  material  and  the  coml»ned 
exertions  of  so  many  workmen,  the  proper  number  of' 
layers  of  paper  that  are  to  compose  the  roof  is  finished. 
This  paper  is  as  thin  as  that  of  the  letter  whi<$k  you 
are  reading;  and  you  may  form  an  idea  of  the  laboui^ 
wliicfa  even  the  edtterior  of  a  wasp^s  nest  reqdii^es^  on 
being  told  that  not  fewer  than  fifteen  or  sijtfeen'  (Sheets' 
of  it  are  usually  placed  above  each  other  with  slight 
intervening  splices,  making  the  whole  upwards  of  ant 
inch  and  a  half  in  thickness.  When  the  dome  is  com*< 
pleted,  the  uppermost  comb  is  next  begun^  in  Whicb^ 
.  as  well  as  all  the  other  parts  of  the  building,  precisely* 
the  same^  material  and  the  same  process,  with  little  va<> 
riation,  are  employed.  In  the  structure  of  the  cpn-* 
necting  pillars  there  seems  a  greater  quantity  of  glue 
made  use  of  than  in  the  rest  of  the  work,  doubtless 
with  the  view  of  giving  them  a  superior  solidity .•^-« 
When  the  iGrst  comb  is  finished,  the  conlinusition  of 
the  roof  or  walls  of  the  building  is  brought  down 
lower;  a  new  comb  is  erected  5  and  thus  the  5Vork  sue* 
cessively  proceeds  until  the  whole  is  finishedii  Aa  a 
comparatively  small  proportion  of  the  society  icr  en« 
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ffiig^  in  OMstrwIiBf  ilw  n/s9tf  iU  entire  oonplelion  is 
tbe  wofk  of  sevs^ral  mooths  e  yet,  though  the  fruit  ojT 
ittoh  SQvere  labour,  it  has  soarcely  been  finished  a  few 
^«cd£S  before  winter  comes  on,  when  it  merely  serres 
for  the  abode  of  a  few  benumbed  females,  and  is  en- 
tirely abandoned  at  the  approach  of  spring;  waspsrne- 
Irer  usiBg  the  same  nest  for  more  than  one  season  \   - 

The.  nests  of  the  hornet  in  their  general  construction 
resemble  those  of  the  common  wasp,  but  the  paper  of 
which  tiiey  are  composed  is  of  a  much  inore  rough  tex** 
ture;  the  columns  which  support  the  comb  are  higher 
and  more  massive;  and  that  in  the  centre  larger  than 
t&e  rest. 

These  last,  as  well  as  wasps,  conceal  their  nes^  sus* 
{^ending  it  in  theeomens  of  outhouses,  &c.;  but  there 
mre  other  species  which  constract  their  habitations  in 
open  day^light,  affixing  them  to  the  branches  of  dirubs 
or  trees* 

One  of  these,  described  by  Latreille,  the  work  of 
Vespa  hobaikay  F«,  aspecies  not  uncommon  with  us, 
resembles  in  shape  a  cone  of  the  cedar  of  Lebanon,  and 
is  composed  of  an  envelope  and  the  comb,  the  former 
(k>nsisting  of  three  partial  envelopes,  each  of  the  in- 
terior of  which  is  longer  than  the  preceding.  The 
comb  comprises  about  thirty  hexagonal  cells  circulu'ly 
tirranged,  those  of  the  circunj^rence  being  lower  and 
-tmaller^ 

A  vespiary  somewhat  similar  to  the  above,  but  ef  a 
d^ressed  globular  fijgure^  and  composed  of  more  mi^ 
merous  envelopes,  so  as  to  assume  a  eonsideraUe  rei* 
aemblance  to  ahalf-expwded  Provence  rose^  i^  figured 
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by  Reaumur*:  and  for  a  very  beautiful  gpecbneif  ap^r 
parently  of  the  same  kind  (except  that  it  contains  but 
one  stage  of  cells),  which  was  found  iii  the  garden  at 
East-Dale^  I  Am  indebted  to  the  kindness  of  Henry 
Thompson,  esq.  of  Hull^ 

Another  species  (Vespa  JParieium^})  attaches  it^ 
small  group  of  about  twenty  inverted  crucible-like 
tells  to  a  piece  of  wood  without  any  covering^. 

But  all  these  yield  in  point  of  singularity  of  struc-* 
ture  to  the  habitation  of  PoUstes  nidulans,  (  Vespa  ehar^ 
tariay  Oliv.)  a  native  of  Cayenne,  which  constructs  its 
nest  of  a  beautifully  polished  white  and  solid  paste- 
board, impenetrable  by  the  weather.  These  are  in 
shape  somewhat  like  a  bell,  often  a  foot  amd  a  half 
long,  and  fixed  by  their  upper  end  to  the  btanch  of  a 
tree  from  which  t|iey  are  securely  suspended.  TheiF 
interior  is  composed  of  numerous  concave  horizontal 
combs,  with  the  openings  of  the  cells  turned  down^^ 
wards^  fastened  to  the  sides  without  any  pUlars,  and 
having  a  hole  througb  each  to  admit  of  access  to  the 
uppermost  ^^ 

I  CLOSE  my  account  of  the  hatbitatioas  of  insects  witli 
the  description  of  those  constructed  by  the  TermUety 
a  tribe  alluded  to  in  former  letters* 
'^  The  different  species^  which  are  numerous,  build 
nests  of  very  various  forms.  Some  (  T.  airox  and  mot'^ 
4ax^  Sm.)  construct  upon  the  ground  tc  cy|lindrical 
turret  of  day  about  three  quarters  of  a  yard  higE^^ 
iurroundedby  a  projecting  conical  roof^  so  as  in  shape 

« ▼!.  1 19.  f.  i.  S.  b  Rosel  Vesp.  UlXS, 
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<^Asiderably  io  resemble  a  mushroom,  and  composed* 
interiorly  of  innumerable  c^lls  of  various  figures  and 
dimensions.  Others,  as  T.  Destructor^  F.  { T.  Arbo* 
rum^  Sm.)  prefer  a  more  elevated  site,  and  build  their 
nests,  which  ai^e  of  different  siz'es,  from  that  of  a  hat  16 
that  of  a  sugar-cask,  and  composed  of  pieces  of  wood 
glved  together,  amongst  the  branches  of  trees  often 
seventy  or  eighty  feet  high.  But  by  far  the  most  cu- 
ridtts  habitations,  and  to  which,  therefore^  I  shall  con- 
fine a.  miiiute  description,  are  those  formed  by  the 
Tenifi'^s  fatdUs  (T.  bellicosus^  8m.),  a  species  very  com- 
ttion  in  Guinea  and  other  parts  of  the  coast  of  Africa, 
of  ^liose  proceedings  we  have  a  very  particular  and  in- 
teresting account  in  the  71st  volume  of  the  Philosophic 
c^t  Transactions^  from  the  pen  of  Mn  Smeathman. 

These  nests  are  formed  entirely  of  clay,  and  are  ge- 
nerally twelve  feet  high  and  broad  in  proportion,  so 
that:  when  a  cluster  of  them,  as  is  often  the  case,  are 
placed -together,  they  may  be  taken  for  an  Indian  vil- 
lage^ and  are  in  fact  sometimes  larger  than  the  huts 
which  the  natives  inhabit.  The  first  process  in  the 
erection  of  these  singular  structures,  is  the  elevation 
5of  jtwo  or  three  turrets  of  clay  about  a  foot  high,  and  in 
shape'  like  a  sugar  loaf.  These,  which  seent  to  be  the 
scdffolds  of  the  future  building,  rapidly  increase  in 
number  and  height,  until  at  length  being  widened  at 
tfa^base^  joined  at  the  top  into  one  dome,  and  consoli- 
dated all  round  into  a  thick  wall  of  clay,  they  foriq  a 
building:  of  the  size  above  mentioned,  and  of  the  shape 
of  a.hay-cock,  which  when  clothed,  as  it  generally  soon 
becomes,  with  a  coating  of  grassy  it  at  a  distance  very 
much  resembles.  When  the  building  has  assumed  this 
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its  final  form,  the  inner  turrets,  all  but  the  tops, 
project  like  pinnacles  from  different  parts  of  it,  are  re« 
inov^d,  and  the  clay  employed  over  again  in  othet 
services. 

It  is  the  lower  part  alone  of  the  building  that  is  oq« 
cupied  by  the  inhabitants*  The  upper  portion  or  dome^ 
Vhich  is  very  strong  and  solid,  is  left  mnpty,  georvu^g 
{irincipally  as  a  defence  from  thie  vicis^tudes  of  the 
Ireather  and  the  attacks  of  natural  or  accidental  eaer 
inies,  and  to  keep  up  in  the  lower  part  a  genial  warmth 
and  moisture  necessary  to  the  hatching  of  the  eggs  and 
cherishing  of  the  young  ones.     The  inhabited  portion 
is  occupied  by  the  royal  chamber y  or  habitation  of  th<^ 
king  and  queen ;  the  nurseries  for  the  young;  the  sioret 
houses  for  food;  and  innumerable  galleries,  passages^ 
and  empty  rooms  :-^arranged  according  to  the  follow- 
ing plan.  .  : 
'    In  the  centre  of  the  building,  just  under  the  apejCj^ 
and  nearly  on  a  level  with  the  surface  of  the  ground,  19 
placed  the  royal  chamber,  an  arched  vault  of  a  semi* 
bval  shape,  <>r  not  unlike  a  long  oven;  at  first  not  abov6 
kn  inch  long,  but  enlarged  as  the  queen  increases  in 
^ulk  to  the  length  of  eight  inches  or  more.    In  this 
apartment  the  king  and  queen  constantly  reside;  and 
'from  the  smallness  of  the  entrances,  which  are  bardiy 
large  enough  to  admit  tlieir  more  diminutive  subject^ 
can  never  possibly  come  out;  thus,  like  many  human 
potentates,  purctiasing  tbeir  sovereignty  at  the  dear 
Vate  of  the  sacrifice  of  liberty.  '  Immediately  adjoining 
the  royal  chamber,  and  surrounding  it  on  all  sides  to 
the  extent  of  a  foot  or  -more,  are  placed  what  Mr. 
Smeathmaa  calls  the  roy€(l  aparlnfents^  an  inextricable 
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labyrinth  of  innumerable  arched  rooms  of  different 
tibatpes  and  sizes,  either  opening  into  each  other  or  com-, 
municating  by  common  passages,  and  intended  for  the 
accommodation  of  the  soldiers  and  attendants^  of  whoni^ 
many  thousands  are  always,  in  w^aiting  on  their  royal 
master  and  mistress.  Next  to  the  royal  apartments 
^me  the  nurseries  and  the  magazines.  The  former  are 
invariably  occupied  by  the  eggs  and  young  ones,  and  in: 
the  infailt  state  of  the  nest  are  placed  close  to  the  iroya} 
ehamber;  but  when  the  queen's  augmented  size  re<^ 
quires  a  larger  apartment,  as  well  as  additional  rooma 
for  the  increased  number  of  attendants  wanted  to  re-t 
uiove  \ier  eggs,  the  small  nurseries  are  taken  to  pieces, 
t(ebptlt  at  a  greater  distance  a  si^e  bigger,  and  theiif 
nufi^ber  increased  at  the  same  time.  In  substance  the3^ 
differ  from  aU  the  other  apartments,  being  formed  of 
particles  of  wood  apparently  joined  together  with  gums,^ 
A  collection  of  these  compact,  irregular,  and  smal} 
wooden  chambers,  not  one  of  which  is  half  an  inch  it| 
width,,  is  indosied  in  a  common  chamber  of  clay  some-r 
times  as  big  as  a  child's  head. — ^Intermixed  with  the 
nurseries  lie  the  magazines,  which  are  chambers  of  clay 
allvaysWell  stored  with  provisions,  coni^isting  pfparti^ 
el^s  pf  wood,  gums,  and  the  ^nspissatedjuicesdf  plants. 
These  magazines  and  nurseries,  separated  by  i^nali 
empty  chambers  and  galleifies,  which  run  rouiL4  them 
or  communicate  from  one  to  the  otherl  are  continued 
on  all  sides  to  th^  outer  wall  of  the  buildings  and  reach 
up  w^ithin  it  twor thirds  or  three-fourths  pf  itd  height. 
Thfey  do  not,  however,  011  up  the  whole  of  the  lower 
part  of  the  hill,  ]i>ut  are  con^ned  to  the  sides,  leaving 
40  Ppen  ajre^  ip  t|ie  middle,  u^der  the  jpme;^  very  .mucji 
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resembling  the  nave  of  an  old  cathedral,  having  its  roof 
supported  by  three  or  four  very  large  Gothic  arches,  of 
which  those  in  the  middle  of  the  area  are  6ometinib8 
two  and  three  feet  high,  but  as  they  recede  on  each  side 
rapidly  diminish  like  the  arches  of  aisles  in  perspective. 
A  flattish  roof,  imperforated  in  oi^der  to  keep  out  the 
wet,  if  the  dome  should  chance  to  be  injured,  covers 
the  top  of  the  assemblage  of  chambers  j  nurseries,  &c. ; 
and  the  area,  which  is  a  short  height  above  the  roj^l 
chamber,  has  a  flattish  floor  also  water-proof,  and  so 
contrived  as  to  let  any  rain  that  may  chance  to  get  in 

'run  ofl^into  the  subterraneous  passages. 

^'  These  passages  or  galleries,  which  are  of  an  a8to-> 
nishing  size,  some  being  above  a  fdot  in  diameter  and 
perfectly  cylindrical,  lined  with  the  same  kind  of  day 
of  which  the  hill  is  composed,  served  originally,  like 
the  catacombs  of  Paris^  as  the  quarries  whencer  this  ma- 
terials of  the  building  were  derived,  and  afterwards  as 
the  grand  outlets  by  which  the  Termites  carry  on  their 
depredations  at  a  distance  fromther  habitations.  Tbey 
run  in  a  sloping  direction  under  the  bottom  of  the  hill 
to  the  depth  of  three  or  four  feet,  and  then  brailchihg 
out  horizontally  on  every  side,  are  carried  under 
ground,  near  to  the  surface,  to  a  vast  distance.  At 
their  entrance  into  the  interior  they  communicate  with 
other  smaller  galleries,  which  ascend  the  insidie  of  the 
outer  shell  in  a  spiral  manner,  and,  winding  round  the 
whole  building  to  the  top,  intersect  each  othei*  at  dif- 
ferent heights,  opening  either  immfediately  into  the 
dome  in  various  places,  and  into  the  lower  half  of  the 
building,  or  communicating  with  every -part  of  it  by 
p|her  amaller  circular  or  ovfd  galleries  -of  different  dicK 
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meters.  The  necessity  for  the  vast  size  of  the  main 
iin4erground  galleries  evideiitly  arises  frum  the  cir- 
cumstance of  their  being  the  great  thoroughfares  for 

<  It- 

the  inhabitants,  by  which  they  fetch  their  clay,  jvood, 
water,  or  provision;  and  their   spiral  and  ^adual 
aseehtis  requisite  for  the  easy  access  of  the  Termites, 
which  cannot  but  with  great  difficulty  ascend  a  perpen*- 
dicular.     To  avoid  this  inconvenience  in  the  interior 
^vertical  parts  of  the  building,  a  flat  path-way,  half  an 
inch  wide,  is  often  made  to  wind  gradually,  like  a  road 
cut  out  of  the  side  of  a  mountain,  by  which  they  travel 
with  great  facility  up  ascents  otherwise  impracticable. 
The  same  ingenious  propensity  to  shorten  their  labour 
seems  to  have  given  birth  to  a  contrivance  still  more 
extraordinary.     This  is  a  kind  of  bridge  of  one  vast 
arch,  sprung  from  the  floor  of  the  area  to  the  upper 
apartments  at  the  side  of  the  building,  which  answers 
the  purpose  of  a  flight  of  stairs,  and  must  shorten  the 
distance  exceedingly  in  transporting  eggs  from  the 
i^yal  chambers  to  the  upper  nurseries,  which  iii  some 
bills  would  be  four  or  five  feet  in  the  straightest  li^e, 
and  much  n^ore  if  carried  through  all  the  winding  pas- 
sages which  lead  through  the  inner  chambers  and  apart- 
ments. Mr.  Srrieattman  measured  one  of  these  bridges, 
which  was  half  an  inch  broad,  a  quarter  of  an  inch  thick, 
and  ten  inches  long,  making  the  side  of  an  elliptic  arch 
'  of  proportionable  si^e,  so  that  it  is  wonderful  it  did  not 
•  fall  over  or  break  by  its  own  weight  before  they  got  it 
Joined  to  the  side  of  the  column  above.  It  wasstrength- 
'  ened  by  a  small  arch  at  the  bottom,  and  had  a  hollow 
or  groove  all  the  length  of  the  upper  surface,  either 
^  pi0.de  purposel  Y  for  the  greater  safetv  of  the  passengers^ 
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or  else  worn  by  frequent  treading.  It  is  not  th^  least 
surprising  circumstance  attending  this  bridge,  the  Gor 
thic  arches  before  spokep  of,  i^id  in  general  all  thQ 
arches  of  the  various  galleries  and  apartments,  that^ 
as  Mr.  Smeathman  saw  every  reason  for  believing^ 
the  Termites  project  their  arches,  and  do  not,  as  m^ 
would  have  supposed,  excavate  them. 

Consider  ivbat  incredible  labour  and  diligence,  acr 
companied  by  the  most  unremitting  activity  and  the 
most  unwearied  celerity  of  moyemeiit,  must  be  ^eces- 
sary  to  enable  these  creatures  to  accomplish,  their  siz^ 
considered,  these  truly  gigantic  wprks.  That  such  dir 
minutive  insects,  for  they  are  scarcely  the  fourth  of  an 
ii^ch  in  length,  however  numerous,  should,  in  the  space 
of  three  oi*  four  years,  be  able  to  erect  a  building  twelve 
feet  high  and  of  a  proportioQabl^  bl}}k)  covered  by  a 
vast  dome,  adorned  without  by  pumerous  pinnacles  and 
turrets,  and  sheltering  under  its  amplje  arch  myriads  of 
Vaulted  apartments  of  various  dimensions,  and  con-f. 
«U*ucted  of  different  materi^s-— that  they  should  more^ 
over  excavtte,  in  different  directions  and  at  different 
depths,  iimumerable  subterranean  roads  or  tuqiiels^ 
.mme  twelve  or  thirteen  inches  in  diameter,  or  throw 
^HH  arch  of  stone  over  other  roads  leading  from  the  me-» 
tropolis  into  the  adjoiniqg  country  to  the  dis^ce  of 
several  hundred  feet — ^that  they  should  pxoject  and 
^ish  the,  for  them,  vast  interior  stair-icases  or  bridges 
lately  described-r-and,  finally,  that  the  millions  neces~ 
^ry  to  execute  such  Herculean  labours,  perpetually 
ipassing  to  and  £ro,  should  never  interrupt  or  interfera 
with  each  other,  is  a  i^iracle  of  nature,  or  rather  of  the 
^uthor  of  nature,  far  exceeding  the  mpst  bpasjLed  worl^ 
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ttncl  structures  of  man :  for,  did  these  creatures  equal 
him  in  size,  retiiining  theifttsual  instincts  and  activity, 
their  huildings  would  soar  to  the  astonishing  height  of 
more  than  half  a  raile^  and  their  tunnels  would  expand 
to  a  magnificent  cylinder  of  more  than  three  hundred 
feet  in  diameter ;  before  which  the  pyramids  of  Egypt 
Itnd  the  aqueducts  of  Rome  would  lose  all  their  cele-^ 
brity,  and  dwindle  into  nothings  ^  So  that  when  in  the 
commencement  of  my  last  letter  I  promised  to  intro- 
duce you  to  insects  whose  labours  produced  edifices 
tnore  astonishing  than  those  of  the  mightiest  Egyptian 
monarchs,  the  pyramids,  my  promise,  wh^^tever  you 

^en  thought  of  it,  wa^s  the  reverse  of  hyperbolical. 

'? , 

I  am,  &c. 

a  The  most  elevated  of  the  pyramids  of  Egypt  is  not  more  than  600 
teti  high ,  which,  setting  th^  average  height  of  man  at  only  five  feet,  is 
not  more  than  120  times  the  height  of  the  workmen  employed.  Whereas 
ihe  nests  of  the  Termites  being  at  least  twelve  feet  high>  apd  the  insects 
themselves  not  exceeding  a  quarter  of  an  inch  fn  statare,  their  edifice  is 
Upwards  of  500  times  the  height  of  the  builders ;  which,  supposing  them 
of  haman  dimendions,  wouM  be  more  than  half  a  mile.  The  shaft  of  the 
Roman  aqueducts  was  lofty  enough  to  permit  a  mnnoa  horseback  to 

travel  in  them* 

" ' »  > 

END  OP^-HE  FIRST  VOLUME. 
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EXPLANATION  OF  THE  PLATES.  . . 

PLATE  h 

COL£OPTERA*  ' 

Fig.  1.  Calosoma  Sjcopbanta. 
3«  Staphylinus  cj^aneus. 

3.  SiagoDiam  quadricorhe,  Not.  Gen.  K*  magnified. 

4.  Malthinu^. 

5.  Molorchus.  ' 
'     6.  Meloe.                                                                ' 

\  Dermaptera^ 

7*  Forfieala  gigantea. 

PLATE  IL 

Strepsiptera. 
Fig.  1.  Xenos  Peckii.    linn.  Tram. 

Oriitoptcra. 

2.  Acheta  Gryllotalpa. 

3.  Blatta  ffermanica. 

Hemiptera. 

....  .    .  .^        •  .  , 

4.  Ledra  aurita.  ,^ 

5.  Cimex  rufipes. 

..''■■..>■' 

PLATE  IIL 

.      -  LBPI90PTB   A 

^ig.  1.  Papilio dispar  mas? 
2.  Sesia  asiliformis. 
3«  Bombyx  pulchella* 

4*  Phrygatiea  varia?  . 

NEH^ROPXXItA* 

5.  Lilic]la]^caoceliata«  . 

0.  Raphidia  notata,  Fab.  Jfan/tif.  .         . 


c. 
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